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CHAPTER I. 



ICH THREW ALL OVBRTOH 
INTO A BUSTLE. — THE THAUMATROPE. — THB 
AMUSBMENT WHICH ITS EXHIBITION AVrORDBD. 
MRS. SBYMOUIt IMFROVEa ITS CONSTRUCTION, 
AND RENDERS IT LITTLE LESS THAN AN INSTRU- 

It had been previously determined that the 
ht^py pair should visit London, on their return 
from Yorkshire to Overton, and spend a few 
days at Holding's Hotel, in order that they 
might execute the various commissions with 
which their worthy uncle had charged them. 
Tliree weeks having elapsed since the marriage, 
the major had become impatient to hear of their 
arrival in Dover Street, when information was 
received that a waggon laden with stores had 
VOL. III. B 
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just reached Osterley Park. The next post 
brought a letter from Harry Beacham, in which 
he enumeTBted the purchases he had made in 
London, and informed his uncle that he intended 
to bring his bride to the Park on that day week, 
and he calculated upon reaching Overton by 
four o'clock. He be^ed the major to present 
Mr. Seymour with a little box, which he would 
receive from the hands of the carrier : it con- 
tained, he said, a very amusing and philosophical- 
toy *, which had lately made its appearance in 
the scientific circles of London, and knowing 
how much his friend at the lodge prized such 
inventions, for the instruction of his children, 
be had forwarded it without delay. 

" So then," exclaimed the major, " a week 
only remains for the completion of all my pre- 
parations for the f%te ; let the information be 
immediately communicated to the workmen at 
the Park ; let the vicar also be instantly ^prised 
of this communication ; the notable hostess of 

* We have eiiice tenTDed that Mr. Beacham obtaiDed tbis 
toy at Mr. William Phillips's, George Yard, Lombard 
SU^et, the publisher. We mention this circumstance to 
guard the reader against those inferior imitadoos vhich 
are vended in the shops of Londoo. 
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the vi]lsge inn must likewise be warned to pre- 
pare for the merry-making, and to fiimish the 
aecessary accommodations for those nmnerous 
visitors which the approaching f^te will bring to 
Overton. The tenants of my estate must also 
be instructed to make arrangements for receiv- 
ing the bride in a style suitable to the joy of the 
occasion." These, and sundry other directions, 
did the worthy major issue forth, on the rec^pt 
of the above-mentioned letter. 

Such was the position of aflairs which marks 
the commencement of the third volume of our 
history. Tom bad arrived from school;. and 
Mr. Seymour was frequentiy engaged in pur- 
suing those philosophical instructions, which we 
have described in the preceding volumes. The 
new toy had been received Irom the major; but 
no sooner did Mrs. Seymour see it than she 
b^;ged it might not be exhibited until she 
should have eflfected an improvement in its con- 
struction, of which she at once perceived it to be 
capable. This improvement had, in the course 
of a couple of dajrs, been very successfiiliy com- 
pleted, and we shall, therefore, now relate the 
nature of the toy, and the amusing conversation 
which accompanied its introduction. 
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The Ticar Iiad been closeted with the major 
for several hour^ for the purpose of consulting 
the Chronicles of Holinshed and Froissart, 
touching certain points of ceremonial on which 
they had been at issue; and especially that 
which distinguished the public entrance of 
Queen Isabella into the good city of Paris, Ml 
which occasion there was a pageant, repre- 
senting the siege of Troy. On quitting the 
library, they were met by Mr. and Mrs. Sey- 
mour, the former of whom expressed a wish that 
they should proceed to the drawing-room, in 
order to see the new toy which Mr, Beacham 
had sent them ; and which, he said, unless he 
were greatly mistaken, would aSbrd as much 
amusement to the elder as to the young«- mem- 
bers of the party, though he thought it prottable 
that the vicar might regard it as a more hostile 
instrument than even that of the wooden horse, 
which filled unhappy Troy with an armed 
enemy. 

" It is a sm^ machine," continued Mr, Sey- 
mour, " which is calculated to deluge us with 
puns." 

" With puns !" exclaimed the horrified vicar, 
who no sooner heard this declaration, than, like 
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another Laocoon, he deprecated the mtroductkai 
otttit"domtmeintiale" within the wallsofOrer- 
ton Lodge. But bis hostility was soon diB- 
anned, not by the circumTolutions of a snake 
arouad the body of the enraged orator, but by 
the embraces of little Rosa, who threw her arms 
around the neck of the vicar, with such SHppli- 
catinggrace, thatatleagth he exclaimed, ''Well, 
well ; if it be the decree of the fiites, I must 
submit" 

During this altercation, Mr. Seymour had 
procured the " wooden engine " from his study. 

" I wiJt first," said he, " exhibit the toy in 
its ori^nat state, and then show you the im- 
provonents which have been effected in it by 
Mrs. Seymour." 

" Let us hear the account of its operation," 
said the major, " which I perceive is enclosed 
within the box." 

" Trne," replied Mr, Seymour ; " and its 
inventor has ^ven a very plausible explanation 
of its eflects." 

" Plausible," muttered the vicar, " plausible 
^ougb, no doubt ; oh iJie Sinon ! " 

Mr. Seymour then proceeded. " lliis toy 
is termed the thauuatrope." 
a S 
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" Of Grecian origin I " obsened the vicar. 
" ' Timeo Danaos et dona ferentes^ as Virgil 
has iL" 

" What is the meaning of the term ? " asked 
Louisa. The vicar explained to her that it was 
compounded of the Greek words, SoufMt, uid 
TfVKm; the former of which signified wonder^ 
the latter, io turn." 

" Exactly," replied Mr. Seymour, " 'A Won- 
der-4umer,' or a toy which peribrms wonders by 
turning romid; but let me proceed in the ex- 
planation." He then continued to read as 
follows: " This philosophical toy is founded 
upon the well-known optical principle, that an 
impre^ion, made on the retina of the eye, lasts 
for a short interval, after the object which pro- 
duced it has been withdrawn. During the 
rapid whirling of the card, the figures on each 
of its sides are presented with such quick tran- 
sition that they both appear at the same instant, 
and thus occasion a very strlkbg and ma^cal 
effect. On each of these cards a device is in- 
troduced, with an appropriate motto, or epigram; 
the point of which is answered, or explained, by 
the change which the figure assumes during the 
rapid whirling of the card." 
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" It may be very clever," said the vicar, " but 
1 do not understand it." 

" But you shtnily will ; loob at one of the 
cards." 

Mr. Seymour then displayed a pasteboard 
(nrcle, on the one side of which was figured a rat, 
and cm the other, a cage-; two strings were 
fiistened in its axis, by which the card could 
easily be made to revolve, by means of the 
thumb and finger. Fearing that some of oar 
readers may be as dull of comprehension as the 
vicar, we have introduced a sketch of the «^pa- 
ratus, in which both sides of the card are ex- 
. hibited, with the strings by which it is whirled 
round. 




No sooner had Mr. Seymour put the card in 
motion than the vicar, in a tone of the greatest 
surprise, exclaimed, '* Magic ! ma^c I I declare 
the rat is in the cage t I " 

" And what is the motto ? " asked Louisa. 

" Why is this rat like an opposition member 
B 4 
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m the House of Commcma, who joins ^ minis- 
try ?" replied Mr. Seymour. 

" Ha, ha, hft, — exceUenV' cr'tad the m^or, 
as he read the foUowing answer : " becausa bjr 
iumitig round he gains a snug birth, bat ceases 
to be free." 

** The very reverse to what occurred in 
ancient Rome, where the slave became tree, by 
tummg round," observed the vicar. 

The vicar, no doubt, alluded to the cnstcun of 
making a freeman, as described hj Persius ; from 
which it appear^ diat the claiming a cap on the 
head, and giving him a turn on the heel, were 
necessary circumstances. A slave thus qualified 
became a citizen of Rome, and was honoured 
with a name more than belonged to any of his 
fbre&thers, which Persius has repeated with a 
great deal of humour in liis 5th satire : — 

" Heu BterilM veri, quibui una Quiritem 

Vertigo faeit ! " 

" Tiat &1k enfranchiBenieDt with ease b fouDd ; 
Slavet vn made citizene by turDing round." 

Dbtden. 

" Show us another card," said Tom, eagerly. 
" Here then is a watch-box ; when I turn it 



D,gni^=b,G00gIe 



roiuid, 3K>ii will see the watchnuo comfortably 
sleeping at hia post" 

" Very good I It b very surprising," ob- 
served the vicar. 

*< Yes," observed the m^or; " and to carry on 
your political joke, it may be said that, like 
most Worthies who gain a post, by iumiitg 
round, he sleeps over his duty." 

" The epigram which accompanies it is not 
deficient in point," said Mr. Seymour. 

" The caprice of th» watchman surpawes all boundE ; 
He ne'er au in hu box, but when gmag his roundM: 
While he no sooner restB, 'tu a Btrange parados ! 
Than he flies froin hu post, and tumi out of his box." 

." What have you there?" exclaimed the 
vicar ; " arms and legs, without any body ? " 

" Yes," rqilied Mr. Seymour j " and which, 
on turning round, will present the figure of a 
kiag, invested with all the insignia oF royalty." 

" It is indeed a king. Look at his crown 
and soqitre ! " cried Louisa. 

" Now for the epigram," said the major, who 
then read the following lines : — 

" Head, legt, and btuh, alone appear; 
Observe that aobotfy u here : 
Napoleon-like I undertake 
Of nobody a king to make." 
B 5 
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The other cards were now exhibited in suc- 
cession, of which the box contwned eighteen, 
and the whole party, not even excepting the 
vicar, were highly gratified with the amusement. 

" But I have not yet read to you the author's 
address to the pablic; and which, I must say, 
ctmtains a succession of very happy pans." 

" Spare me ! spare me ! " cried the vicar : *' I 
like your toy, but cannot discover the advantage 
of alloying amusement with such spurious wit, 
and of associadng science with buffoonery." 

Mr. Seymour, however, was relentless, and 
thus proceeded : " It is well known tliat the 
Li^utan philosopher invented a piece of machi- 
nery, by which works could be composed by a 
mechanical operadon ; and the Quarterly Re- 
view has asserted, that a certmn English poem 
was febricated in Paris, by the powers of a steam- 
engine ; but the author of the present iuvention 
claims for himself the exclusive merit of having 
first constructed a hand-mill, by which puns 
and epigrams may be turned with as much ease 
as tunes are played on the hand-organ, and old 
jokes so rounded and changed, as to assume all 
the (urs of originality. Ilie inventor confidently 
anticipates the bvour and patronage of an en- 
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lightened and liberal public, on the well- 
grounded assurance, that ' one good turn 
deserves another ; ' and he trusts that his dis- 
covery may afifbrd the happy means of ^ving 
activity to wit that has been long stationary ,- of 
revohUionising the present system of standing 
jokes, and of putting into rapid circulation the 
most approved bon mots." 

" Why, vicar, what ails thee?" exclaimed 
the major. 

" Our subject has given him a ittm ,- let him 
alone, and he will soon come round," observed 
Mr. Seymour. 

The whole party, with the exception of Mr. 
Twaddleton, burst into a roar of laughter ; the 
vicar, however, did not relax a feature of his 
countenance. 

As soon as this ebullition had subsided, the 
major enquired of Mrs. Seymour, what was 
the nature of the improvement she had con- 
templated. 

" My proposed improvements refer both to 
the subjects, exhibited on the cards, and to the 
mechanism by which their changes are effected," ' 
replied Mrs. Seymour. 

" In the first place, it has occurred to me that 
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tfab atniisiiig toy might be made inBtramental 
in impressing classical subjects upon the me^ 
mory of yoang persons." 

This obseiration delighted the vicar, who 
sud that he would patronise such an attempt 
with all his heart 

" Why can we not," continued the lady, 
" thus r^resent the Metamorphoses .of Ovid ; 
or what say you, vicar, to converting the fleet 
of .^Jieas into sea-nymphs, as Vir^ has it?" 

" An degant thought ! upm my word, 
madam ; a most el^ant conception !" exclaimed 
Mr. Twaddleton. 

** What have we here?" interrupted the 
major^ who had, for the first time, noticed the 
9iq>er6cripti(Hi on the cover of the box ; " had 
I seen this before, I should have augured fa- 
vourably of the toy : it is like the sign of an 
inn, which is held out to announce good enter- 
tainment within." He then read the follow^ 
ing: — 

lie Thaumatn^; 

being 

Rounds of Amusement, 

or 

How to please and surprise 

By Turns. 
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Mrs. Seymour now quitted the room in order 
to prepare for the exfaibitioD of her improved 
thaumatrope. 

During her absence, Mr. Seymour proceeded 
to explain more fully the optical theory of the 
instrument, which neither Louisa nor Tom 
could, as yet, thoroughly understand. 

He told them that an object was seen by the 
eye, in consequence of its image being delineated 
on the retina, or optic nerve, which is situated 
on the back part of the eye ; and that it bad been 
ascertained, by experiment, that the impression - 
wfaicb the mind thus receives, lasts for about the 
eighth part of a second, after the image is re- 
moved. " It is, therefore, sufficiently evident," 
said Mr. Seymour, " that if any point, as a 
lighted stick, be made to revolve, so as to com- 
plete the circle in that period, we shall not see 
a fiery point, but a fiery circle ; because the im- 
pression made by it in every point of its circuit 
will remwn until it comes round again to the 
spot &om which it set out; — but we will, at 
once, exemplify this &ct by an experiment." 

Tom was accordingly directed to procure a 
piece of stick and a candle; and as soon as 
they were brought into the room, Mr. Seymour 
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ignited the end of the stick, and whirled it 
round, when a bright circle, without any in- 
tervals of darkness, was seen by the whole 
party. 

« Never until this instant," exclaimed the 
vicar, with an expression of high satis&ction, 
** did I fully appreciate the beauty of that pas- 
sage in Milton, wherein the poet evidently de- 
scribes the rapidity of Satan's flight, as well as 
the refulgence of his appearance — 

" ' Sprung upward like a pyramid of fire.' 

" Now to take in Uie full meaning of this 
figure," continued Mr. Twaddleton, " we must 
imagine ourselves in chaos, and that a vast 
luminous body is rising near the spot where 
we may be supposed to be sttuiding, so swiiUy 
as to appear a continued track of lights and 
lessening to the view, according to the increase 
of distance, until it ends in a pointy and then 
disappears; and all thb must be supposed to 
strike our eye at one instant" 

" It is very probable," said Mr. Seymour, 
*' that the poet had such an idea in view, and that 
he intended by it to convey the immense ra- 
pidity of Satan's flight. Homer makes use of 



D,gnz^=bfG00gIc 



the same tigare to express the velocity of the 
jaTelin, tSakix^irKiov tyx^lt ^^ ' '"'^ skadoaed' 
javelin. We shall have ample proof of the 
effect of this power in the eye of retaining im- 
pressions, and of thus converting points into lines 
and circles, during the exhibition of your fire- 
works; and which, in bet, derive the greater 
part of their ma^cal effect from it." 

" The pin wheel is certwnly nothing more 
than a fiery circle produced by the ri^id re- 
volution of a jet of flame," said the vicar. 

" And the rocket," added Mr. Seymour, " is 
a column of light occasioned by the same rapid 
movement of a burning hody in a rectilinear ot 
curved direction." 

" I perfectly understand all that you have 
said," observed Tom. 

" Then you will not have any difficulty in 
explaining the action of the Tbanmatrope, for 
it depends upon tJie same optical principle ,* the 
impression made on the retina by the imag^ 
which is delineated on one side of the card, is 
not erased before that which is painted on th^ 
opposite side is presented to the eye ; and the 
consequence is, that you see both sides at once." 

" Or, you might put it in thb way," said the 
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major : " that as the image remaiDs the dghUi 
ofa sectmd on the retina, after it has been with- 
drawn irom the eye, a revolution of eight times 
in a second will secure its uninterrupted con- 
tinuance." 

" On turning round the card," observed 
Louisa, " I perceive that every part of the 
figui*e is not equally distinct." 

" Because every part of the card does not re- 
volve with the same velocity," said her fether; 
" and this Jkct otkrs a good illustration of what 
X formerly stated*, that in circular motion, the 
parts more remote from the axis of rotation are 
those which move with the greater velocity. This 
toy will also be found capable of exemplifying 
another truth to which I have before alluded, 
that ' the axis of motion remains at rest while 
all the parts revolve round it' " f 

" I remember that very well," exclaimed Tom. 

*' Then take the card, and spin it between 
yourself and the window, and tell me what yon 
observe," said bis &ther. 

*' I see a dark line across the window ; and 
what is very strange, the other parts of the card 
appear transparent, for they do not obstruct the 
• VoUI. p.«7S. + Ibid.p.ioo. 
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TiBw of the window, as they would if the card 
were at rest" 

" The dark line yon see is the axis of ro- 
- tation, which being stationary, necessarily ex- 
cludes the light ; the other parts heing in motion 
do not remun a sufiScieut time to obliterate the 
image made on the eye by the window. It is 
true that the card disc passes between your eye 
and the light, but as it does not continue at any 
one point for more than the eighth of a second, 
there is no more apparent intermission of the 
light than what occurs during the winking of the 
eyes." 

" You allude to a very curions fiict," observed 
the vicar, " that, although we are perpetually co- 
vering the eye-balls with our eyelids, we are not 
conscious of the intervals of darkness." 

** The reason of which must surely be obvious 
from the explanation I have just offered," said 
Mr. Seymour ; " the sensation of light is not 
exchanged for that of darkness in so short a 
pmod as the twinkling of the eye." 

" I admit the plausibility of your theory," said 
the vicar ; " but it appears to me that objects 
frequently linger on the sight for a longer p^ 
riod than that which you assign to them. I wdl 
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remember seeing the flame of a candle for seve- 
ral secoads after it had been suddenly with- 
drawn from the apartment." 

"I admit that strong lights frequently continue 
for some time thus visible in the * mind's eye ; * 
and it is well known that such impressions are 
often foUowed by images of similar shape, but 
of various colours. In passing from sunshine 
to a dark room, we frequently witness the ap- 
pearance of stars and circles of vari-coloured 
light ; but this phenomenon is very distinct {rom 
that of the Thaumatrope, and is to be explained 
upon very different principles."* 

" I know exactly to what you allude," said 
the major ; " and I do not doubt but that many 
of those illusive appearances, which have been 
described, might be referred to the operation of 
the same natural cause. It is easy to imagine that 
a person who has steadfastly fixed his eyes upon 
an illuminated object, may, for some mmutes af- 
terwards, see the same figure in shade ; it was 
from such a cause, no doubt, that Constantine saw 
the image of a cross in the sky. You are, pn^ 

* Those who are desiraua of gaining farther infonnatioD 
upon thia Bubject may couEult the chapter on " Ocular 
Spectra," in Dr.Darwin's Zoonomia. 
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babl;, acqufunted with the opiDJons of EuBebitis, 
Fabricius, and Dr. I,Brdiier, upon this alleged 
miracle." 

" I admire the ingenui^ of your theory," 
said the vicar, " and am not prepared to ques- 
tion its truth. But see, here comes Mrs. Sey- 
mour." 

" If I shall not interrupt your discussions," 
said the lady, " I will now exhibit my proposed 
improvements." 

" Believe me, madam, we are aU impatient to 
witness your classical su^estions," replied the 
vicar. 

" Behold, then, the Trojan ships ! " 

" Ay, ay, sure enough ; but let me see, are 
th«r forms according to ancient author!^ ? 
Very well, indeed, Mrs. Seymour. Very well j 
the poops have the bend so accurately described 
by Ovid and Vii^I — 'Puppesque reatrva,' as iJie 
poet has it. And there is the triton ; but is its 
size in proportion to the vessel? Yes, madam, 
you are doubdess correct, the Bgure is generally 
represented of considerable magnitude on ancient 
medals ; and Silius Ilalicus, if my memory serves 
me, alludes to the weight of the image having 
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on KMne occasions contributed to the wreck of 
the vessel." 

" Spin them round," said Mrs. Seymour. 

The vicar complied ; exclaiming at the same 
m<Hnent, " ' Vos ite salut/s. Ite dea pelagi' 
They are positively converted into sea-nymphs. 
* mirabile monstrum ! ' " cried Mr. Twaddleton. 

" Here is another classical device; the re- 
presmtation of Eiirydice, as she fell lifeless at 
the moment Orpheus turned round to gaze on 
her," said Mrs. Seymour. 

" Charming ! charming I 1 permve that it 
is a copy &om the splendid print of Didot in 
the Paris edition of Virgil." 

" Turn it round, vicar." 

" See ! see ! she revives,'she opens her eyes, 
ftnd throws her arms around the neck of her 
frantic lover : truly, Mrs. Seymour, this is a 
most interesting toy," said Mr. Twaddleton. 

Mr. Seymour here observed that he had 
written an epigram to accompany the subject 
they had just witnessed, and he trusted that he 
had given to it a classical turn, 

" By all means read it ; the subject admits of 
much classical decoration," observed the vicar. 
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Louisa received the epigmm from the hands 
of her &ther, and read as follows : 

* By turmng round, 'ds said, that Orpheus lost his wife; 
Lm him tutu rouad ag^, and she'll return to life." 

It could not be expected that Mr. Twaddle- 
ton should have admired lines so burdened with 
pons; but he quietly observed, "I should have 
preferred a quotation from the fourth Geoi^c* 
so beautifully descriptive of the fable," 

The next card that was presented A>r inspec- 
tion exhibited the metamorphosis of Daphne 
into a laurel As the figure revolved, the leaves 
were seen sproudng from her fingers, and her 
arms lengthening into bruiches. 

" Come now," said Mr. Seymour, " let us 
exhibit the figure which has been designed at 
my request ; the change which it will undergo 
during its revolution may, I trust, on some day 
be realised ; I only regret that it is not in my 
power to ^ve the vicar so good a twm, 

" Really, if like Crambe, io Martinus Scrib- 
lerus, thou hadst a word ibr every day in the 
year, I should certainly say that you were this 
day under the dominion of the word turn." 

" You know this resemblance?" stud Mr. 
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Seymour, as be showed the figure, painted <m 
one side of the card, to his daughter. 

" It is the vicar ! " exclaimed Louisa. 

It was, indeed, a portrait of that most ex- 
cellent character, represented in the costume in 
which he usually i^peared. 

" Turn it round," said Mrs. Seymour. 

" Louisa twirled the cord, and the whole 
party burst into a paroxysm of lau^ter; br 
the effect of the rotation was to convert the 
humble vicar into the dignified bishop ; his 
meagre form was instantly changed into a cor- 
pulent figure, which was still farther inflated by 
the addition of the episcopal robe and lawn 
sleeves, while his angular features were softened 
by the graceful curves of an immense wig. 

*' I will ^ve you a motto for it," said the 
major, " and may it be prophetic ! — rapid pre- 

FEHMENT." 

" Now," said Mrs. Seymour, " I will show 
you the improvement which I have made in the 
construction and use of this toy. It consists in 

* altering the axis of rotation while the card re- 
volves, and thus brings the images on the oppo- 

. site sides in different positions with respect to 
each other." 



D,gni^=b,G00gIe 



23 

*' Here cannot be any doubt that such 
would be the effect, if it were possible to change 
the axis in the way you propose; but how is 
this to be effected ?" said the vicar. 

" At first I attempted to effect the change 
by the addition of other strings ; but I soon 
found that, in order to avail myself of this 
expedient, I should be obhged to stop the card 
before 1 could change its axis, whereas my ob- 
ject was to produce the alteration while the card 
was in the act of spinning." 

" And that, I fear, must be the case, whatever 
expedient you may adopt," observed Mr. Twad- 
'dieton. 

" No, indeed ; I have surmounted the difii- 
coity by a very simple process." 

Mrs. Seymour then exhibited her contriv- 
ance, which we shall endeavour to exphun by 
die assistance of the annexed diagram. 
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f ; is a fiwne-work of card, In whit^ the disc 
acbis made to traverse freely ; the position of its 
two strings is seen at a b, which having been 
fastened, at those points, to the central card, are 
carried through openings in the frame-work at 
cd. As the card revolves, the strings are 
pulled ^th a certain decree of force whtt^ 
causes it to change its position, until die 
point a shall coincide with c, and b with d. 
Mrs. Seymour having explained the construc- 
tion of her apparatus, proceeded to display 
the effects of its action. 

" Here," said she, " you perceive a horse ; 
on turning it round you will observe a jockey 
seated on its back." 

While the party were steadfastly observing 
the change thus produced, tlie exhibiter tight- 
ened tbe strings, the card changed its position, 
and the jockey was, in an instant, canted 
over the head of his charger, to the no small 
delight of the children, and to the utter amaze- 
ment of the vicar and major, who simultaneously 
declared it to be one of the most m^cal effects 
they had ever witnessed. Several other sub- 
jects were then submitted to a similar operation ; 
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ve diall select a few of the more striking ones 
fin* the amiiseinent of the reader. 

Tlie figure of an Indian jailer was repre- 
sented in the act of throwing up two balls ; on 
spinning the card, and, at the same time, alter- 
ing the position of the circle, in the manner 
already described, three, and afterwards ,;&ur, 
became visible. When the card revolved upon 
its ori^al axis, two of the bdls on the reverse 
side coincided with the two piunted on the front, 
so that during the revtJution they fell upon the 
same spot on the retina, and therefore produced 
a single impression:; but as soon as the position 
of the card was changed, these spots were brought 
upon difEerent points, and consequ^itly produced 
separate and independent images. 

Ilie nest subject which we shall describe 
produced a considerable degree of merriment. 
The vicar inspected the drawing, and observed 
that be saw a pulpit placed on the banks of a 
pond; the card was made to spin, when a tailor 
was seen haranguing from the former, and a 
goose, at the same instant, fluttering over the 
water. The circle was now suddenly shifted, 
and the vicar was desired to state what be saw : 
— "Why, bless me!" exclaimed Mr. Twad- 

VOL. III. c 
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dletoD, " the tailor is justly served, he is diicked 
in the pond, while the goose has taken his place 
in the pnlpit" 

Fearing that we may have exhausted the 
patience of our reader, we shall only relate one 
more example. It wa^ a Turk, who, by means 
of the expedient we are illustrating, was made 
to draw his sabre, and cut off tlie head of his 
antagonist, whicit immediately fell into the hands 
of the decapitated person, who, like St. Deays, 
appeared as if walking i^ with perfect in- 
di&rence. 

" You must admit," said Mrs. Seymour, 
" that these optical effects are no less novel 
than they are extraordinary ; and I have still an 
expedient for extendmg them. It is my inten- 
tion to connect the movable circle, by means 
of a spring, with the irame, so that when I shall 
have changed Its position by pulling the strings, 
the card may be enabled to recover its original 
position. I shall thus be ci^ble of producing 
a see-saw motion, which will greatly heights 
the effects of certain sut^ects. In this manner 
a stulor may be made to row a boats ^ dandy to 
make a bow," &c. 

*' Madam," said the vicar, " yon have al- 
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r^y exhibited such proo& of talent, that I can 
readily believe you ce|>able of accomplishing; the 
design you propose ; but I hope that, amidst all 
your improvements, you will still keep in view 
your first and most laudable design, that of ren- 
dering it subservient to classical illustration. 
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THE TICAR S SERUOM. — THE EMIGRATION OF HISS 
RYLAND AND HER CRONIES. — VILLAGE PREPAR- 
ATIONS FOR THE RECEPTION OF MH. BEACHAM 

AND HIS BRIDE— THE PROCESSION. HR. TWAD- 

DLBTON ADDRESSES TH^ ASSEMBLY. THEMAJOR 

AND HIS VISITORS ARE ACCOMPANIED BY MR. 
SETMODR AND THE VICAR, TO SUPERINTEND THE 
ARRANGEMENTS FOB THE ENSUING FESTIVITIES. 
— THE CURIOUS DISCUSSIONS WHICH TOOK PLACE 
ON THAT OCCASION. — THE ORIGIN DE THE SWING. 

MERRT-ANDREWB. — TRAGETOURS. OTHER 

ITINERANT SONS OF COMUS. — THE DINNER AT ^ 
THE HALL. — THE LEARNED CONTROVERSY WHICH ' 
WAS MAINTAINED WITH RESPECT TO THE OBIGIN 
OF CHESS, AND SOME OTHER OAKSS. 

Xh£ reader will remember that Will Snaffle 
the village saddler, and Sam Tickle the watch- 
maker, had been arrested for debts, oootracted 
in the pursuit of their visionary schemes, and 
thrown into gaol. To the delight and great 
astonishment, hDwever,ofthems6lves and friends, 
their incarceratian was but of short duration. 
They had been released through the interposi- 
tion of some kind but unknown &iend ; for the 
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hand thus geaeroosly stretched out in the hour 
of need had been concealed with studied caution. 
Acquainted as we are with the character of 
Mr. TwaddletoD, we have little doubt but that, ' 
through his kindness, tfab arrangement had 
been accomplished ; and our opinion was greatly 
strengthened upon hearing the sermon which 
fae delivered on the Sunday after their liber- 
ation. Jiia text was taken from the SSth 
chapter of Ecclesiasticus, verses 24, 25, Scc; 
and so exactly did it express the vicar's senti- 
ments cm the subject of scientific education, that 
we cannot resist the satis&ction of quoting it :~ 
** 7^ •wisdom of a learned man cometh by oppor- 
trniity of leisure ; and he thai hati little business 
shall become -wise. How can he get wisdom that 
holdeth the plough, and that gloria in the goady 
that driveth oxen, and is occupied in their labours, 
and •ahose talk is qfbidlocks ? — So eoery carpen- 
ter, and 'jjorkmaster, that lahottreth night and day 
• • • AH these trust to their hands, and every 
one is wise in his work. Without these canned a 
city be inhabited ,- OTid they shall not dwell 's^tere 
they viU, nor go up and dawn. They shall not 
be sought Jbr in pid>lic counsel, nor sit high in 
the congregation ; they shall ma sit on the Judges 
c S 
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seat, nor andenimd the senfettce ^Judgmmt ; — 
and ihey Aall not be ^flMtmd wAirv paraUm are 
tpoien. Bui tkey ■miU maiiUmn ike staie of tke 
ttotid, and their desire is in the toork of their 

Upon this text did tbe vicar comment with 
gredt temperanoe* but in a. firm and decisive 
tone; pcHnting out the rashness of those whi^ 
bred to Useful and laborious callings, attempt, 
without the necessary qualificadons, to ibllow 
tbe higher pursuits of intellecL He, however, 
wHb the true spirit of a Christiaii pasUH-, ob^ 
served, that we were but men, iiill of frailty and 
prme to err, and it was oOr du^ to reclaim, 
rather than to rebuke, those who had heedless^ 
wandered from the high road. ... 

Some other hints fell from the reverend 
gentleman, whi^h fully satisfied na that he had 
been the means of restoring the anlbrtunate 
speculators to the stations from which their im' 
prudence bad driven them. 

We have yet anotber event torecord^ before 
we conduct the reader to the t&K, which is to 
terminate our history ; and as we would dismiss 
him with feelings of unalloyed hilari^, we have . 
cboaen the .present occasion for relatiBg a cir* 
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camstaiioe which mast necessarily excite a cer- 
tain decree of regret — the fate of Miss ,Ryland 
and her maidai companions, lliese ladies, 
after due enqairy, foond thiat the events stated 
in Mr. Timothy C^akenbom's letter were too 
true ; they were indeed reduced, if not to actual 
penury, to so low a state of finance, as to render 
their reudence in Overton no loiter prud«it, 
unless they submitted to privations which they 
oould better bear where they were less known. 
Tliey accordingly quitted the village, and have 
never since been beard of; althou^ it is gene- 
rally supposed that tbey sou^t an asylum in 
some obscure part of France, where all the 
necessaries of life are to be obtained on a very 
small scale of expenditure. 

It will be remembered that Henry Beacham 
had announced his intention of arriving at Over- 
ton, with bis lovely biide, by four o'clock. No 
sooner did this intelligence become public than 
the more respectable yeomen of the parish, at 
the desire of Mr. Seymour and Major Sntqiweil, 
assembled at the village inn, to concert a plan 
for receiving them with all due honour. Hie 
vicar was respect&Uy consulted on this occa- 
sion; and at his suggestion it was finally 
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arranged, that the villaige should be decorated 
with garlaDds, aiid the May-pole erected on the 
spot, where its gaudy stream^s had for so many 
ages annually floated on the breeze of spring ; 
for, as the reverend gentleman very justly ob- 
served, the blooming pride of May and of 
youthful beauty was one and the same, and 
should therefore be tjrpified by kindred em- 
blems. It was, moreover, determined that 
every tenant, who could fiimish himself with a 
horse, should attend at a certain spot by the 
hour of three, in order to advance hi processioiy 
to meet the happy couple, and escort them 
through Overton to Osterley Park. In further- 
ance of this plan, the major signified his desire 
that those musicians, who had lately arrived for 
the impending festivities, should be in attend- 
ance at the {^pointed place and hour. 

Every arrangement at Osterley Park had 
been completed on the day preceding that on 
which the return of the newly married pair were 
expected. The various show-booths had, under 
, the superintendence of Ned Hopkins, been 
erected by their respective owners with an ex- 
pedition that might have put many a prouder 
architect to shame : the marquees and tern- 
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porary rooms for refreshments had 'been com- 
pleted onder the management of Tom Hank ; 
and for those, whose appetite might hold prece- 
dence of the senses of sight and hearing, ample 
iiinds of gratification had been provided by the 
accomplished hostess of the " Bag-of-Nails," 
whose grim troop of pots and kettles had, 
during the whole of the preceding week, in 
anticipation of the i^proacbing feast, been 
chirping and chuckling over the kitfchen-range, 
which had been doomed to such incessant la- 
bour, that its very cheeks had cracked from 
yawning. The erection of a convenient stage 
for the display of fire-works had been accom- 
plished under the sole gaidance of Major Snap- 
wdl, who considered this department as belong- 
ing more immediately to himsel£ The prepar- 
ations for the nawnackia, or sham naval fight* 
were entrusted to Will Snaffle, whose profound 
skill in naval tactics cannot be unknown to the 
reader. 

The friends of Major Snapwell had already 
arrived at the Park; and Overton Lodge was 
overflowmg with visitors. The major had pro- 
vided four carriages, beddes a number of horses, 
for the accommodation of his guests; and 
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Mr. Seymour bad directed sundry vdudes to be 
in readiaess, in order that his &mily and friends 
tni^t join the intended procession. 

. At three o'clock, twenty signal guns were 
discharged at the Park ; the village bells struck 
up a festive peal; the Qag was hoisted on the 
spire of the church ; and upwards of forty re- 
^>ectab]e yeoman farmers and tenanta< mounted 
on their horses decorated with ribands and 
flowers, had assembled in readiness to accom- 
pany the parties at the Park and Lodge on an 
excursion to meet the bride and bridegroom. 

The church clock chimed the quarter past 
three, as the carriages of Major Snapwell and 
Mr. S^fflour, and those of their guests, drawn 
by highly decorated horses, entered the villi^^ : 
the peasants immediately drew back, so as to 
form an avenue through which the party might 
pass, while shouts of gladness rent the air. 
Each horseman had provided a large bough of 
oak or elm, so that the cavalcade in motion 
^)peared like a moving grove, and reminded 
Mr. Seymour of the advance of '" Bimam 
Wood to Dunsinane." The carriages, preceded 
by a band of music, occupied the van of the 
procession; then came about, flfty village 
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inaideDs, eaob carrying in her hand a bulut 
<tf flowers } next followed the horsemen ; and 
the procession was closed by a dense group of 
peasant^ who had come from all the countiy 
round. The vicar appeared on horseback, 
bustling in all directions, now conversing with 
the m^or, now with Mr. Seymour ; at one time 
moderating the pace of the horsemen, and at 
another, kecf>Lng back, the pedeatrians, whose 
eagerness to push fitrward created an incon- 
vKiient crowd in the foremost Tanks. Mr. 
Tnaddieton held in bis ri^t hand a wand de- 
corated with ivy leaves, and which resembled 
in ^pearsnce the thyrsus of Bacchus, except 
that the cone on its summit bad been r^Uced- 
by a bunch of roses. This was a classical con- 
ctut ; and he fully explained to the major the 
reason of his having adopted such a device for 
his wand of office. 

" The rose," said he, " was dedicated by 
Cupid to Haipocrates, the god of silence, to 
engage him to conceal the secrets of Venus ; 
hence has this flower ever since been considered 
as the symbol of sileqce; ibr which reason it 
was customary to hang a. rose over the banquet- 
ting-table, to signify that what was there spoken 
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shoukl be kept private, or 'under the rose;* 
whence, also, to presept, or hold up, this flower 
to any person in discourse served, instead of 
an admonitioD, to intimate that it was time 
for such person to hold his peace. In like 
manner," continued the antiquary, "you will 
observe that, by virtue of my wand, I shall 
impress the obligation of silence upon the crowd, 
and easily calmany undue clamour that may 
arise." 

The cavalcade had advanced Httle more than 
half a mile, when the major suggested the pro- 
priety of haldng, until his n^hew and niece 
should arrive J to this proposition the vicar 
readily acceded, and accordingly issued the 
necessary orders. 

They had not, however, r^nuned stationary 
above five minutes, when a carriage and' four 
was seen at the brow of the hUl, advancing in 
full speed. A general and simultaneous shout 
burst from the crowd ; upon which the vicar 
rwsed his wand, and all was hushed. How &r 
such an effect might be attributed to the in- 
fluence of bis wand, we shall leave the sagacious 
reader to determine; although we cannot but 
remark Uiat, if the wonderful effects related of 
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Dr. DosetiU's Stethescope * be tnie, we really 
cannot see why we should question the power 
of the vicar's wand, or indeed that of any witch's 
broomstick in Christendom." 

" Observed you hot the power of my talisman?" 
exclaimed the vicar, who was at that momoit 
standing near the window of the major's carriage. 
The party smiled at so striking an instance of 
classical credulity ; and Mr.Twaddleton, highly 
gratified by his triumph, rode forward to the 
chariot, which was not more than two hundred 
yards distant It contained Mr. and Mrs. 
Beacbam, whom the vicar no sooner perceived 
than he again raised his wand, and again wit- 
nessed the influence of its spell. The chariot 
instantly stopped, and, in the next moment, 
Mr. Twaddleton was seen in earnest c 



* This uutrument hu been altuded to ttt page 166. of 
the KCODd volume; and to succeaaiullf, it h reported, did 
the doctor employ it, tbat be was enabled to (Uscover the 
Mate of the heart in all those who would submit to the 
<q)erBtioni iadeed we are iuFbnned that his shop, on a 
Sunday morning, was crowded with applicants, who were 
doobtful of the real state of their own hearts, or ansious 
to asceruuD that of thdr friends. In examining ths heart 
of Miss Ryland, the doctor had formerlj detected a singu- 
lar irregularity in its pulsations, which was no sooner de- 
scribed to the vicar, than he, at once, pointed out its analogy 
to Sophie metre. 
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adon with the travellers. He informed tbeln 
that the grfmp they saw was a cavalcade of 
villagers, who had been awaiting their arrival 
(HI the road, in order to escort them in rural 
triumph to Osterley Park. He then presented 
Mr. Beacham with a bag of nuts, " that the 
bridegroom," as he said, " might be enabled to 
ctMuply with the ancient Roman custom * of 
throwing nuts amongst the bojs to be scram- 
bled;— ^por^f, marite, nuces, as Virgil has it; — 
da nuces pueris, as Catullus sings." Mr. 
Beacham held the vicar in too much respect^ 
to laugh at his eccentricities, and he therefore 
accepted the bag, with a determination to gratify 
his wishes in so harmless a whim. 

* Many reasons have been etsigoed for this ciulom; 
the more commonly received opinion is, that it nas in> 
tended at a tokeo of the brid^room having left off child- 
ish diveruons, and entered on a more seiiout itate of life ; 
whence lumdu Teiictii baa passed into a proverb. Tliii 
coi^ecture is &voursd bf CatulJus : — 
" Satis din 
Lu^sti nucibns. Lubet 
Jam servire Thalassio. 

We have dnsdy stated (vol. ii. p. S.) that mieet were 
played with like our marblea ; tho custom, therefore, might 
be intended to express that the bridegroom had deserted 
his play-things. 
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Mr. Twaddleton now returned to the as- 
sembled multitude. 

" I peroeive it is my nephew aod his bride," 
excliumed the major, as he thrust his head 
out ' of the carriage-window. " John, open 
the door — let down the steps : — while the 
vicar is issuing his orders, I will walk to the 
chaise." 

. The door was opened; and the major forth- 
with proceeded to welcome the return of lus 
adopted children. 

" We are all ready, sir," exclaimed Jeny 
Styles, who on this occasion acted as aide-de- 
camp to his worthy master; "but we await the 
presence of tibe major." 

The vicar perceived that he was Still talking at 
the door -of the chaise, and in order, therefore, 
to put an ebd to the conversation, he pointed 
his tslismanic wand; but, alas) it comptetdy 
&led in its operation; the major heeded it noL 
Mr. Twaddleton then hallooed, but with no 
better success; a circumstance which, after the 
&ilure of his rod, did not greatly displease him ; 
he therefore rode forward, and having remon- 
strated on the impropriety of any longer tres- 
paasing upon the patience of th« multitude, the 
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major obeyed the summoas, and re-eotered his 
carriage. 

Jerry Styles was now directed to forward the 
two messengers to Osterley Park ; and he accord- 
ingly opened a basket, from which flew two 
carrier pigeons, who immediately soared into 
the air, and having attained their greatest altt- 
tade, and remained apparently stationary for a 
few seconds, darted off in the direction of 
Oslerley Park ; every eye was stead&stly fixed 
upon the birds ; and a murmur of satisbctjou 
and wonder ran through the ranks, as the 
sagacious animals lessened in the distance. (I) 

The musicians now struck up a grand march ; 
—the whple cavalcade was in motion, Mr. 
Beacham's chariot having been drawn on one 
side of the road, Che carriages and horsemen 
proceeded to take tlieir stations in the rear; 
the company in the former kissing their hands, 
and waving their handkerchief, while the latter 
lowered their branches, and cheered, as they 
passed. 

The damsels, in advance of Mr. Beacham's 
carriage, opened their baskets, and strewed the 
road with flowers as they moved f(»ward. 

" Hark !" exclaimed the major : " die pigeons 
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lisve arrived at the Park* and my orders have 
been feithfiUly obeyed : diey are firing a salate." 

" And it has been he&rd at the village^" said 
the vicar; " for the bells have just commenced 
their peal of welcome." But we are exhausting 
the patience of our readers with the details of a 
ceremony, in which it b very probable they may 
feel but little interest; althoi^h we &eely con- 
fess that, to ourselves, few pageants have snch 
attractive charms as those innocent and simple 
itianilestations of genuine feeling which are to 
be met with in rural life, where the heart lias 
not yet been chilled by that benumbing in- 
fluence of what has been termed " the progress 
of civilisation ;" aod which has excbttnged the 
firee and warm impulses of our nature for cold 
and studied forms, or for an artfiil display of 
&ctitious sentiment 

Curing the progress of the procession through 
the village, Mr. Beacham had not been umnind- 
hd of the vicar's request : he poured a shower 
of nuts amongst the boys, which occasioned 
much Irolic, and good-humoured contention'; 
while the peasants caught and cracked them, 
without any suspicion of the Roman custom th6y 
were assisting to perpetuate. 
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Having aniTed at Osterley Park, the horse- 
Wn formed a double line^ through which the 
sereral carriages passed. The gates were then 
uloBed; and the ,vicar, stepping forward, thus ad- 
dressed the assembled multitude : — 

" Well-beloTed friends, and parishioners, I 
am desired by Major Sn^well to inform you 
that refreshmentB have been prepared in the vil- 
lage of vhiob yaa ma; all partake on jour re- 
tlimk Your admission into the Park this even- 
ing would interfere with those arrangements 
whi(^ are in progress for to-morrow's jubilee : 
1^ me, there&re, request that you will all retire 
peaceably. Afler your refreshment, every per- 
son who may inscribe bis name in a book pro- 
vided for diat purpose at the village inn will 
receive a ticket for the ensuing fSte; but^ to 
avoid confusion, you are requested to roister 
1^ district to which you belc»ig, for it is in- 
toided that the parish of the bearer shall be 
notified by the colour of his ticket. The ^te 
will commence at ten o'clock, and ample di- 
rectbns for your guidance will be placarded 
in different parts of the Park; and so, my 
worthy friends, I bid yon all, for the present, 
ferewell." 
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In compliance with this mtdmatiDn, the wboife 
-Ms^bly, after having giren three heaity cheesy 
redred peaceably and well satisfied to the Til- 
lage ; where several barrels <^ bber bad been 
disposed in readiness for .the libation. 

. The viosT, after he. had completed his fa^ 
cangue, rejoined the party at the Park, where 
its boapitable owner hod prepared a sumptuous 
dinner. It was, however, ' proposed that the 
vicar, with the major, uid such of his guetts as 
wished to inspect the preparations, should pre- 
viously walk round the grounds. Tom and hit 
sisters be^ed that they might be included in 
the par^ ; a request which their father readily 
graotwdi as he sud that some opportunity might 
occur for expliuning the nature of^those exhibi' 
tipns which they were to witness on the following 
day. The same feeling indnoed Mr. and Mrt. 
Beacham and several other visitorA to join thtf 
party, hoping that they also, might profit from 
the discourse which Mr. Seymour intended to 
hold for the instruotion of bis children. The 
reader will probably be induced, for. similar 
reasons, to accompany them. If ha has attem 
tively read the preceding volumes of this work, 
we hope he has. become convinced that the 
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lesstms bf youth may occasiooRlly convey in- 
struction as well as amusement to Uiose of riper 
years. 

Ned Hopkins having been summoned to 
attend the party, and receive the final orders of 
the vicar, they proceeded to the elm-meadow, 
where the grand lair was to be held, and in 
which were disposed a long line of booths for 
the modey exhibitions to which they were dedi- 
cated. 

" What have we here ? " exclaimed the ma- 
jor, as he entered the meadow; ** a row of 
poles ! " 

" Ned Hopkins," cried Uie vicar, " how has 
it happened that the ropes have not been affixed 
to these poles P Have I not said that every ar^ 
rangement must be completed this evoiing? 
Those poles," continued the vicar, addressing 
himself to Major Snapwell, " are intended for 
swings, from wbidi the younger peasants will, 
doubtless, derive much amusement, while their 
sires are engaged, in the adjoining field, by the 
more manly exercises of quoits, foot-racing, 
wrestling, hurling, &c. You are, of course, 
aware, gentlemen, that in admitting the swing 
amongst the pastimes of the day, I have the 
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support of classical authority: its ori^ may 
be traced to the Icarian games, the celebratioD 
of which consisted in persons balancing tbetn- 
selres an cords, attached to two trees ; or, in 
other words, in swinging. They were instituted 
in comm^uoraUoa of the death of Erigone, who 
np sooner discovered Uie murder of lier fttfaer 
Icarus, than she piously hung hers^ at bis 
tomb." 

" You are a most ind^tjgable antiquary, 
vicar ; bat to perpetuate and respect a custom 
which was instituted to conunonorate an act of 
suicide is surely carrying your veneration for 
antiquily beyond the pale of morality ; but never 
before this moment have I heard of tbese Icarian 
games," said Mr. Seymour. 

" Icarus, the &ther of Erigtme," replied 
the vicar, " having given some peasants a 
quaitti^ of wine to drink, was slain by their 
companions, wbo, not bding acquiunted with its 
e&cts, concluded that be had supplied them 
with poison. Upon which, it is said, that the 
wives of the murderers were all seized with 
madness, whicb lasted till the oracle had or- 
dained feasts in honour of Icarus ; whence came 
the Icarian games, and which, divested of the 
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superstitions, cotitinufl at this very day to be 
celebrated throughout the country by the youths 
of every village, who are little aware of the 
tragedy from which the pastime originated." 

" It is certainly very cnrious," said the majors 
" to observe how frequ^itly a popular'eeremony 
or custom has survived the tradition of its ori^ ; 
it is thus, for instance, that the fond mother still ' 
suspends the coral toy around the neck of her 
in&nt, without being in the least aware of the 
superstitious belief from which the cuttabl 
sprang (2); and' I have linle doubt but tliitt 
we shall to-morrow hear the chorus of ' Deny- 
down ' re-echoed by those who probably never 
heard of the Druids, and much less of the 
choral hymns with which thdr groves resounded, 
at the time of gathering the missletoe. But let 
us proceed; for what has yonder st^e been 
carected?" 

" That is the hoistings, sir," exclaimed Ned 
Hopkins, "from which Giles Gingerly, ^e 
cdebrated American merry-sndrew will exhilnt 
bis buffiwnery, and vend his nostrums." 

" Hoistings ! why, Ned, you pronomice the 
word as though your mouth were filled widi 
lu^t pudding," said the major. 
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" I ask your pardon, sir," replied Ned; 
** but my father would never su£^r me to pro- 
nounce it in any other manner j for he always 
nmbtained that hustings was a corruption for 
hotsHngs, it being a stage upon which the actor 
is hoisted or elevated above the Eurrounding 
crowd." 

" I believe he is right," muttered the vicar. 

" P^a," said Tom, " prey tell me what is a 
merry-andrew." 

" Ask the vicar," replied his &ther. 

" ' Ask the vicar,' " repeated Mr. Twad- 
dleton, In a plaintive tone: "upon my word* 
the vicar's bank will soon become insolvent, if 
you thus draw upon it at sight. I am, however^ 
happy that upon this occasion I can honour your 
draft. Know, then, that the Mountebank, who 
united the professions of joculator and pbysi- 
cian, was of ancient date, and during the two last 
coituries has figured away wiA considerable suc- 
cess. He usually appears on a temporary stage, 
obA pre&ces the vending of his nostrums with a 
pompous harangue; and, the better to attract tbe 
notice of the gaping spectators, be disfdays some 
of the performances practised by the ju^^ers, 
while his inseparable oompmion, the iowdaio; 
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exhibits namerous tricks, and puts ibe populace 
in good humour by wit and raillery. The me- 
dical Irateniil;, known in England by the name 
of i^ny-andrais, and who are the companions 
of the mountebank, derived their foundation 
from Dr. Andrew Boorde, who lived in the 
reigns of Henry VIII., Edward VI., and Queen 
Mary, and was constantly in the habit of 
frequenting ^rs and markets, at which be 
harangued the populace : bis speeches were ex- 
tremely humorous, and occasioned considerable 
mirth ; but, notwithstanding the infalhbility of 
his nostrums, like Paracelsus, he died with a 
bottle of his elixir in his pocket His succes- 
sors in the same line naturally endeavoured to 
emulate the humour of their master, and hence 
this whole class of vagabond tinkers of flesh and 
bone acquired the generic appellation of *Merry- 
andrews.' " 

" And pray what are nostrums?" asked 
Louisa. 

" ' Nostrum,' my dear, signifies oar own, and 
is ^plied to any medicine which is prepared 
i^ a secret process, and sold for the private ad- 
vantage of an individual ; but, since secrecy is 
never used on such occasions except as a cloak 
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for imposture, the word very geDerally conveys 
an expression of ridicole or contempt" 

The company proceeded in their inspection. 

" What have we there, Ned Hopkins ?" swd 
Mr. Seymour, as he pointed to a booth of Urger 
dimensions than those which surrounded it. 

" In that booth, ' the Emperor of all the 
Conjurors' will perform his wonderfiil art of 
< sleightK>f-band,' " replied Ned. 

" A lineal descendant of the Tragetour of the 
fourteenth century," observed the vicar;" a 
class of artists who, with the assistance of dex- 
teri^ of execution, and various kinds of machi- 
nery, deceived the eyes of the spectators, and 
produced such illusions as were usually supposed 
to be the eSexx of enchantment ; on which ac- 
count, they were frequently ranked with magi- 
cians, sorcerers, and witches. They were 
greatly encouraged in the middle ages, and 
travelled in large companies, carrying with them 
such machinery as was necessary for the per^ 
formance of their deceptions." 

" And what may be Uie etyrool<^ of trage- 
tow?" asked Mr. Seymour. 

" A late ingenious writer supposes it to be 

VOt. III. D 
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derived from trebuch^) or trcep-door, of whidi 
he m&de frequent use during his performance*" 

The company passed to the next booth. 

" There," said Ned, " will be exhibited 
vaulting, tumbling, jumping through hoops, 
balancing, grotesque dances by the clown, and 
dancing upon the tJghl>>rope." 

" The tragetour rarely executed this part of 
the performance himself" said the vicar, " but 
left it to some of his confederates." 

" And yet I should have thought it the 
most profitable department of the art," observed 
the major ; " for it was so patrooised as to 
secure the recepdon of its professors into the 
houses of the nobihty. In the reign of Edward IL 
a tumbler rode before the king, and so delighted 
His Majesty, that he rewarded him with a gra- 
tuity of twenty shillings, a very considerable 
sum in those days." 

" In the caravan that you see yonder," said 
Ned Hopkins, " is the apparatus of the femous 
glass-blower, who will exhibit his surprising art, 
and present a specimen to any one who will give 
him a penny. I have no doubt he will have 
ample custom for the stars he has prepared in 
commemoration of the present jubilee. My 
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young maators," added Ned, " will be much 
adXMBshed at his ^pesruice ; for he is dressed 
in a luU-bottomed wig of gfess; aad all bis 
bnttons are of the suQ£ mstmals. As he pro- 
poses tn read a lecture upon the histiH:^ of 
fl^ass-blowing, I hope my young masters will 
not fiul to attend hia exhibition." 

The whole party, having expressed th^ sa> 
tis&cti<Hi at the genius which Ned Hopkins had 
di^layed in selecting and arranging the various 
kinds of amusement, were conducted by the 
vifiar to a small enclosure, at a short distance 
from the &ir, which he had appropriated bo 
the youths of the village, who had been trained 
to perform the " Ludta D-qfa" accordmg to 
the description left ub by Virgil ia the fifth 
iEneid. 

" I shall be curious to witness the sport," 
Sfud the major, " for Lszius asserts, in his com- 
mentaries upon the Roman R^mblic, that the 
jousts and tournaments, so much in feshion 
about two or three hundred years ago, were 
indebted for their origin to this game ; and that 
' Toumametaa' is but a corrapdon of ' Trya^ 
menta.' " 

" Undoubtedly," relied the vicar ; ^ and the 
D 2 
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learned and noble Du Franse entertainB the 
same opinion ; by some the word has been d^ 
rived from the French toumer, to turn round 
with agiUty; yet the exercises have so much 
resemblance, as to prove the one an imitadon 
of the other." 

" Come, coni«, m; good friend," exclaimed 
the honest major, " all these preparations are 
highly laudable, and will, no doubt, aSbrd satis- 
&ction to the spectators, for whose amusement 
they have been designed ; but there are other 
senses, besides the eye and ear, to be gratified 
upoif this occasion. I have not yet observed 
any arrangements for the dinner." 

" Fear not, major ; the awning which has 
heesi erected for that purpose is within sight ; 
observe you not the banners which are floating 
yonder ? " swd the vicar. 

** Ay, ay, to be sure I do ; and let me tell 
you, that you have taken up a very snug posi- 
tion." 

Tables bad been arranged, under an awning 
of canvass, in the form of a cross, and were 
citable of accommodating about two hundred 
persons. On a platform, somewhat elevated, 
was another table appropriated to the m^or 
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and bis guests, on which covers were laid for 
forty. 

" You perceive, major," said Mr. Twad- 
dleton, as they approached the scene of future 
action, " that the fare which has been provided 
is simple, but substantial, and I trust will be 
considered as no less according with English 
hospitality, than with classical propriety." 

" The beef certainly predominates," said the 
major, " and I observe that most of the joints 
are roasted." 

" Quite correct, sir ; the ox is the animal 
most frequently spoken o^ as furnishing food 
for andent heroes ; and you will remember that 
Homer rarely mentions any other than roasted 
meat." 

" I perc^ve that you have been more miscel- 
laneous in your arrangement of the upper table." 

" I have placed before you a chine of beef, 
because Menelaus set that dish before Telema- 
chns at the marriage-feast of his son ; but I 
thought it right to dedicate a part of your table 
to the display of that allegorical confectionary 
which the London artist has executed with such 
refined taste." 

D S 
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" Upon my word, those duriots are esqai- 
sitety modeUed," said the major. 

** From drawings which were copied, for the 
occasion, from the engFanngs of Moatfiiu^oa." 

*' You have placed the car of Venus opposite to 
the chair in which Mrs, Beacham is to sit; that 
is quite correct." 

" Yes, and you may observe that the goddess 
IB beckoning an airy figure from the griMtp of 
rocks which form the back-gronnd) in allnskm 
to Uie part which Echo performed, in so happily 
bringing the lovers together." 

" Every dish, to my mind, gentleman, ap- 
pears to bear some allegorical meaning," cried 
Ned Hopkins. " Look at those red-coated 
prawns, which peep so slyly from the bed of 
parsley in which they lie in ambash; and say if 
you are not reminded of the tnture race of 
heroes who will emulate the military prowess of 
their valiant ancestor." 

" Ned, you are a most insufferable wag," s«d 
the major, as he laughed and chuckled at the 
joke. 

" Then again, observe those rosy-cheeked 
apples, which look out from among their leaves. 
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like lnughittg Cupids peeping at each otJier 
through screens of foliage." 

*■ A truce to this badinage," cried the major. 
** I wi^ to know what Seats are to be impro- 
priated to my young fiiends the little Sey- 
mours." 

" I r^rett extremely do I regret, to say, that 
they cannot with propria^ join our party," re- 
plied the vicar, gravelyi 

** Not join the party ! zounds, sir, but I 
inust upon it; — not join the parQr I — Whyj 
sir — " 

*' Be calm, major ; and believe me that 1 
shall feel the piivatifHi as keenly as yoursdf ; 
but would you countenance a measure, which is 
decidedly In opposition to every classical autho* 
rity? Never, as Suetonius has expressly de- 
dared, did the young Ctesars, Caius and 
Lucius, eat at the table of Augustus, until they 
had assumed the toga viriUs," 

" A fig for Suetonius ; he is not to be trusted ; 
has it not been said that while he exposed the 
deformities of the Ceesars, he wrote with all the 
licentiousness and extravagance with which they 
lived ? Besides,, can we trust the opinion of a 
man, on a subject of etiquette, who was banished 
D 4 
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from the (ourt for wuit of attendoD aiid 
respect to the Empress Sabina? You must 
produce some better authority, my dear. Mr. 
Twaddleton ; search the Grecian writers ; de- 
pend upon it that some direct or implied sanc- 
tion to the plan is to be discovered ; the oracles 
of old may generally be so interpreted as to 
meet the wishes of the translator." 

" Gently, Major Snapwell ; speak not so irre- 
verently of the luminaries of antiquity; nor rac- 
pect me to distort passages from their original 
and intended significations. An idea, however, 
has just struck me, which may* possibly, be 
turned to your advantage ; and yet there are 
many difficulties ; for it cannot be sfud that this 
feast has been conducted with the utmost fruga-r 
lity ; and, therefore, must not be compared with 
the Lacedemonian ' &/ssiiia,' or public enter- 
tauiments, whither the youths were obliged, by 
the lawgiver, to rq>air as to schools of tempe- 
rance and sobriety, and where, by the example 
and discourse of the elder men, they were trained 
to good manners and useful knowledge." 

" A case exactly in point," exclaimed the 
major. " Must not the classical character of 
our entertainment convey instruction ? I vow 
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it ntns par&Uel in every particular with the 
Syssitia of Ijacedemon ; and I therefore a£fin% 
that it would be illegal, according to the law of 
Lycui^os, to prevent the presence of the young 

" Yonr ailment has colour, major ; I must 
admit that Mr. Sejrmour's lessons are too 
valuable to be lost; well, I consent ; it shall be 
a Lacedemonian entertainment, and my young 
friends shall be accordingly accommodated with 
seats." 

On their return from the banqueting tables, 
the party inspected the preparations for the 
fire-works, and the ships constructed &x the 
naumachia; we shall, however, at present de- 
cline o&ring any description, as we prefer ex- 
plaining them in operation. 

The reader will now be pleased to imagine 
that the par^ having returned to the mansion, 
had partaken of the hospitable repast which the 
major had provided for them ; he may &rther 
suppose that tea had been served up, and the 
amusements of the evening commenced ; for it 
Is at this exact moment that the course of our 
narrative is resumed. Mrs. Beacham was de- 
lighting the assembly by a splendid display of 
D 5 
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her mnaical talents ; the major and Mr. Seyraour 
were engaged in a game of chess. 

" There you sit, gentlemen," exclaimed the 
vicar, " bo absorbed in your game, as to have 
remained quite insensible to the sweet sounds 
"irith which Mrs. Beacham has been charming 
us ; but you stand excused, for Seneca admits 
the fiucinating power of the ' luthis latruncu- 
lorum,' or game of cliefiB. Yon no doubt re- 
member the story that he tells us of one Canius 
Julius, who, having been sentenced to death by 
Caligula, was found by the centurion, when 
he came to ctmduct liim to execution, so in- 
terested in a game of the ' latrunculi,' as at first 
to be insensible to the snnunons, and that be 
did not prepare to depart unUl he had counted 
his men, and desired the c^iturion to bear wit- 
ness to his having one more piece on the board 
than his adversary, so that the Utter might not 
boast of a victory ailer his death." 

** Indeed ! " said the major ; " but unf(»tunately 
for your stcH'y, the ancients were not acquainted 
with the game of chess." 

" What absurd proposition am I next to ex- 
pect?" cried Mr. Twaddleton. " You surely 
caimttf have read l^e poem to Piso, which some 
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will have to be Ovid's, others Lueisn's : but nO 
matter; it is an ancient poem, and accnrfttely 
describes the game of * tatrunadi.' I myself 
bfelieve, from a parttcuUr line in Sophocles, that 
chess was invented by Pohimedes, at the si^ 
of Troy ; although Seneca attributes it to ChiloD, 
one of the seven Grecian sages.. My friend 
Mr. Seymour, who is, upon all occasions, de- 
sirous of imparting wisdom through the medium 
of games, and of ' turning sport into sci^tcCt' 
will no doubt agree with those who &ncy that 
it was contrived by Fyrrhus, l[ing of Epirus, as 
a method of instructing bts soldiers in the mili- 
tary art ; and I must admit that the game ex- 
pt«Sses the chance and order of war so very 
happily, that no place can lay so just a claim to 
its invention as the camp : * luMmm effigiem 
beUi *,' as Vida says." 

" Check to your king ! " cried the major ; 
" while you are considering of the best way to 
get his majesty out of the scrape, I w^l en- 
deavour to extricate the vicar out of the quag- 
mii« in which he is floundering. My dear 

* ** War's hannlesa shape we sing, and boxen traini 
Of youth, encouat'riDg on the cedar pbdns. 
How two tall kings, by different armour known. 
Traverse the field, and combat for renoini." ~ 
D 6 
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Bfr. Twaddleton," continued the major, . " you 
speak as if it wete an admitted &ct that the 
* Itidus latnmadomm' was synonymous with our 
diess. I admit that it was a game played with 
TessereB or squares, and Qilctili or pieces ; but 
it does not follow that it must have been chess.; 
indeed, the learned Dr. Hyde, whose researches 
into Oriental games are as much distinguished 
for accurate discrimination as for profound 
scholarship, considers it to have resembled our 



" You are to move, major," said Mr. Sey- 
mour. 

" Then I shall take your castle, and opea a 
&esh battery upon the vicar," replied Major 
Snapwell. 

" So you may," cried Mr. Twaddleton, " but 
you will not easily drive roe from my position ; 
supported as I am by Vossius and Salmasius, 
and an army of valiant combatants." 

" The learned Hyde has endeavoured to 
prove that chess was first invented in India, and 
passed from thence lo Persia and Arabia. 

• " ' Ludug LiBtruDculoruiD j' 
JDramghti, a tr^endo calculot."' 
ta&an. Oxoo. 1694. 
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Fabricius conddered it a Persian game, and I 
must say that I am ioclined to coincide with 
him. The terms in present nse may evidently be 
traced to an Oriental source. Schaek, tn the 
Persian language, signifies king, and sckachmat, 
whence our cJteck-mate, the king is dead, the 
original words having been transformed by pro 
gressive changes; thus we have schach, echea, 
chess ; and by a whimsical concurrence of cir- 
cumstances, have arisen the English words 
cheei, and ejxi£quer," 

" I take your queea," cried Mr. Seymour. 

" Ay ; and I take a bisht^ in return," said 
the major, 

" Weil," observed the vicar, " if an Oriental - 
nation really gave origin to the game, it cnuld 
not, at all events, have been China; since the 
policy of that people is to exclude females from 
every kind and d^ree of influence and power, 
whereas the queen at chesa is a powerfiil and 
important piece." 

" You must not lay too much stress upon the 
names of the several pieces," observed the major, 
" since they have varied in different ages and 
countries. The castle is sometimes called the 
root, from the Italian word rocco, which signifies 
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a fortress placed on a rock; the piece wbicb 
we call the Bishop has been termed by English 
writers alphan, aufiv, &c, frwn an Ar&bic word, 
signifying an elephant ; sometinles it was named 
anon^; by the Grennans, the Aound or runner; 
by Russians and iSwedes, Uie elephant ,- by Poles, 
Uie priest; and by the French, at a very early 
period, the Jbu or Jbol ; the reason of this last 
appellation seems to be, that as this piece stands 
on the sides of the king and qneen, some wag 
of the times styled it the^yW, because anciently 
royal personages were comnKHily thus attended, 
froia want of other means of amusing them- 
, selves." 

" You cannot thus account for our term 
bishop," observed Mr. Seymour, " as our kings 
and queens have never had such attendants." 

" Nor is it very easy to ascertain the period 
at which it was introduced," replied the major ; 
" in Caxton's time it was styled the tlphyn. I 
should think it probable that the change of 
name took place after the Reformation." 

" It is probable that the pieces not only un- 
derwent changes in name, but changes in viJue 
or power," observed Mr. Seymour, " as the game 
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desG«nded through different flgss and coun- 
Irieg." 

Mm. Beftcham, who had been for some time 
littening with much interest to the curioufl dis- 
course we have just related, here ventured to 
ask a question. 

" As you ^>pear to hare taken some trouble 
to ascertain the ori^ of thb game, you can 
perh^s inform me at what period it was intro- 
duced into England." 

The major repUed, that the learned Hyde 
supposed it to have been first known in our 
country about the time of the Conquest; but 
tiiat Mr. Barrington believed it to have been 
introduced during the thirteenth century, upon 
the return of Edward I. from the Holy Land, 
wbere he continued so long* and was attended 
by so many English. 

" It is certain that our ancestor played much' 
at <dtess before the general introduction of 
cards," observed the vicv> " *s no fewer than 
twenly-six English fiimilies have emblazoned 
chess-boards and chess-rooks in their arms, and 
it mast therefore have been considered a valu- 
able accomplishment," 

♦' Cards," observed the major, " must have 
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been known in England previous to the time of 
Edward IV. ; since a statute was passed in that 
reign agiunst their importation; but they did 
not become general for many years, and the 
progress of the custom appears to hare been 
extremely slow." 

" Check, -^ and mate ! " exclaimed Mr. Sey- 
moui'. 

" Upon my word, I have lost the game. 
Mr.Twaddleton, I lay this to your account," said 
the major; '* you ought not, sir, to have intruded 
your antiquarian discussions at such a time." 

" It is quite natural that you should feel 
mortified by your defeat : a perstm never likes 
to be beat at chess, because it is a trial of skill 
and address ; chance has no place, and no one, 
therefore, loses except in consequence of the 
superiority of his adversary. I must say," con- 
tinued the vicar, " that this, in my view of the 
matter, is an imperfection in the game ; for, if 
it be the type or representative of a military 
campaign, fortune should have some share in 
deciding the fate of the day ; and, if I remember 
correcdy, Sir William Jones has stated that tiie 
use of dice, to regulate the moves, was formerly 
introduced in the East" 
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'* You must ^ve me my revenge, Mr. Sey- 
mour," stud the nettled major ; and turaing to- 
wards the vicar, he informed his reverend fi^end 
that upon any other occasion he should be most 
h^py to resume the discussion, but at present 
he must beg him to desist from his lUerary 
persecution. 
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A SHORT DIALOGUE, COtFTAI>riNO 90M1 FUN, AMD 
A LITTLK PHILOSOPBT. — THB ARRIVAL OF THE 
POPULACE AT OSTBHLBT PARK. — THB COM- 
MEKCBMENTOT THE FBSTIVITIES, — DANCING ON 

THE TIGHT AMD SLACK ROPE BALANCING. — 

CONJURING. — OPTICAL ILLUSIONS. — VARIOUS 

GAHB8. — THE PENTHALUH. — THE BANQUET. 

— GRAND DISPLAT OF FI HE WORKS. — CONCLU- 
SION. 

!N 2VEK had the rosy fingers of Aurora shown 
so much reluctance m unbarring the gates of the 
East, as (m the moming of the Osterley Jubilee ; 
At least, so thought about half a score, peasants, 
who, fevered by anxiety and expectation, had 
arisen firom their beds long before the break of 
day, and having wandered about the green lanes 
and meadows, at length came to the village^inn, 
whither they were attracted by the shouts and 
songs c^ Ned Hopkins and his merry com- 
panioiis, who, to use a cant expression, had 
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been * keeping it i^' by pouring cUmn the punch 
of mine hostess at the Bag of NmIs? 

** Is it not very strange that the sun shoukl 
not have yet risen ? " said one of the villagers, 
as he entered the parlour where the aforesaid 
party were enjoying their merriment. 

" If the sun has overslept himself," replied 
Giles Gingerly, " depend upon it, Master 
Hodg^ that all the clocks in your village are in 
the secret ; for they declare, without changing a 
feature in their laces, that it is not yet four 
o'clock." 

« Four o'clock I " exclwmed Crank Smirky, 
the conjuror, " why, it cannot be two: do you 
really mean to say that more than three hours 
have elapsed since our supper? I'll be bound 
for it, those hanged pendulums have been steal- 
ing a march upon us, by beatJng double quick 
time." ' 

" It may be so," replied Ned, with a roguish 
twinkle of his eye, " for those pendulums have 
always been notorious for their waggefy" 

" Gentlemen ! " excl»med a squat and cada- 
verous-looking personage at the top of the table, 
" I Agree mth our fiiend, Mr. mhafs his name, * 
that it must be six or seven o'clock ; it is too 



D,gni^=b,G00glc 



bad to sit thus piping all night, when a day of 
great exertion is dawning upon us — but — 
but — " 

Here the squat gentleman yawned so tremen- 
dously that the conclusion of the sentence be- 
came inarticulate. 

" If it be later than four, the clocks must be 
too slow ; and not too fast, as Craak Smirky con- 
jectures," replied Mr. Toby TifGii, a noted per- 
former on the salt-box; "but pendulums are 
ill-used servants, and I should not wonder, if.it 
turns out that they have all strvck for wages." 

" There you are quite out, Master Toby," 
replied Ned Hopkins, " for the pendulum never 
strikes on any occasion, although I confess that 
he frequently urges his master to do so'; and as 
to bis wages, why do not you know that be 
always goes upon ticJc ? " 

" Yes, and therein is the cruelty of his 
case," cried Toby ; " ^ce the master for whom 
be labours is constantly stretching forth his 
bands, and admonishing every idler that passes 
to be ready for his reckoning." 

How forcibly does the above conversadon 
illustrate a truth, which has been so Jrequently 
enforced m a graver and more philosophical 
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manner, — that the same portion of time may be 
very diflerently estimated by persons diileiientty 
occupied ; so that it is possible some may think 
half an hour as long as'we do a day. The time 
of a wise man is lengthened by the number and 
variety of his ideas, as that of the idler is by his 
ennm ; to the former it appears long, but not 
tedious, because he distinguishes every moment 
of it with useful or amusing thoughts ; to the 
tatter it appears long, because he does not know 
what to do with it ; or in other words, the one is 
always enjoying time, and the other always 
wishing it away. 

At length the sun arose; but indignant no 
doubt at the accusations fae had so unjustly 
suffered, he immediately veiled his fiery coun- 
tenance in dark and lowering clouds : her^ 
then, was a fresh source of doubt and anxiety; 
would the day be rainy? The gardener at 
Overton Lodge was immediately sought and 
consulted; and, cheering as were his predic- 
tions, they scarcely succeeded in dispelling 
the gloom which shaded, many a &ir counte- 
nance. The apprebendoD of dis^pointment 
was, however, suddenly relieved; for between 
nine and ten o'clock the sun re-appeared, beam- 
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ii^ ID all bis glory, and Bbeddtng Uie brightest 
refulgence od the scene of the appnmcbing fes- 
tivities. At this period hundreds of viUag^v, 
dressed in their holiday atdre, were seen pour- 
ing along the high road, or winding their way 
through the verdant valleys. So admirable had 
been the arrangements for the admission of the 
populace into the park, that great as was the 
concourse of spectators, not the sli^test im- 
pediment occurred during their entrance. 

At half-past ten o'clock the whole population 
of the country had assembled ; the various per- 
formers were on their respective stages ; and the 
arrival of Major Snapwell and his guests was 
eagerly expected, as a signal for the commence- 
ment of the festivities of the day. 

At length a distant murmur was heard in the 
direction of the house, which gradually in- 
creased as it approached the meadow ; until it 
swelled into one grand and universal chorus. 
The vicar appeared with his wand of office, 
which he no sooner waved in the air than the 
murmur gradually subsided. Major Snapwell 
and his friends, Harry Beacham and his bride, 
and the Seymours with their children, followed. 
The several bands, stationed on the platforms 
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erected before the show-booths, simultaneously 
struck up the national anthem of God save the 
King, in which the whole multitude joined, and 
produced one of the most Eurprisiug and thrilling 
effects ever witnessed. 

There were eight booths appropriated to the 
exhibitions ; and it had been arrimged that each 
should commence at the same time, and repeat 
its performances eight tJmes during the day ; so 
that by dividing the spectators into eight groups, 
and delivering to each person a ticket distin- 
guished by a particular number, every spectator 
at once knew the booth into which he was to 
enter ; and having witnessed the exbibitiou, he 
was directed to exchange his ticket ; by whidt 
means every chance of confusioo was avoided, 
and each person was enabled to witness, sucoes- 
cessively, every performance. 

The vicar and the party entered the first 
booth, and were followed by all those whose 
ticketwasdistinguishedbyNo.l.; those ofNo.^. 
at the same time entered the second booth, and 
so on. 

The first show was appropriated to the vari- 
ous exhibitions of vaulting, tumbling, baUncing, 
and rope-dancing. During the performances 
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of the balsQcer, Tom Seymour's attention was 
riveted on the artist ; he watched every move- 
ment, and examined its effect in preserving the 
centre of gravity within the base. " Papa," 
cried the delighted boy, " I never experienced 
so much interest in a performance of this kind, 
until I was capable of explaining the priiiciples 
upon which it was conducted. I have atten- 
tively followed every change of position, and 
discovered the e^ct of such changes upon the 
line of direction."* As to the mre-dandng, 
Tom observed that he saw very plainly the 
swinging of the wire backwards and forwards 
.diminished the difficulty, and assisted the actor 
in keeping his equipoise. 

Mr. Seymour was highly delighted with these 
remarks; and, casting an intelligible look at 
Mr. Twaddleton, who was seated near him, he 
exclaimed, *' Well, vicar, you will surely now 
admit that the pleasures which arise from sport 
-are heightened by the admixture of science." 

** My dear Mr. Seymour," relied thevicar, 
" you well know that I have long since become 
a convert to jrour principles ; I confess, however, 

•See Vol. I. p. 945. 
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had that not bees the case, the expressions of 
sads&ction and delight which have just fidlen 
from my little playmate, Tom, would have re- 
moved all my prejudices." 

" See, see !" exclaimed Louisa, " how very 
extraordinary ! I declare that the plate, sword, 
key, and tobacco-pipe, are all balanced as they 
revolve on the chin of the performer." 

" And do not you know, Louisa," replied 
Tom, " that the revolution of the plate and 
sword, which appears to render the execution 
so much more astonishing, actually diminishes 
the difficulty of the performance?"* 

Thus did Tom Seymour ctMilinue, during the 
whole of the exhibidon, to point out succes- 
sively the philosophical principles upon which 
each of the tricks might be supposed to depend. 

The next booth into which our party entered 
was that of Crank Smirky, the celebrated con- 
juror, who invited the company to witness his 
wonderful display of the art of legerdemain ; 
he was dressed as aa astrol<^r, with a loose 
gown of green velvet, and a red cap ; he had a 
.long grey beard, and his nose was bestraddled 
by a pair of gre^i spectacles. 
• Vol. I. p. gS7. 
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" Ladies and gentlemen," said the mystic 
professor, '* I shall have the honour of coovin^ 
iog you this day, that my single hand is more 
than a match for all the sharp eyes of Overton. 
You will admit that a beautiful eye makes 
sil^ice eloquent, a kind eye, contradiction an 
assent, and an enraged eye, beauty deformed ; 
but my hand shall, by its magic influence, make 
eloquence dumb; assent a contradiction, and 
deformity beautiful." 

So saying the professor beckoned a villager, 
who sat near the stage, to ^proach and assist 
him in the performance of his first grand trick. 

" Dobby," exclaimed his terrified wife, " sit 
thee still ; that man has dealings with the old 
one ; I would not that he should touch your 
gannent for all the gingerbread in the bir." 

This exclamation of the terrified wife set the 
whole audience ia a roar, and produced a con- 
fusion which the skilful conjuror is always 
anxious to create, when any sly work is to be 
performed. In truth, this scene had been pre- 
viously concerted by the renowned Crank 
Smirky, who hod engaged this said Dobby. as 
his confederate. A series of very amusing 
tricks were then performed with cards and 
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coanters ; sucb, for instance, as desiring some 
person to draw a. card from the pack, and hav- 
ing observed what it was, to return it ; which 
card, to the wonder of the company, was im- 
mediately found in Dobby's pocket. Mr. Sey- 
mour informed his children that the explanation 
of this trick would serve to show the manner in 
which most of the deceptions on cards were 
performed. He said, llist the conjurOT's pack 
of cards always contained a card, technically 
termed a * brief card,' or ' the old gentlemarh' 
which is one made on purpose by the card- 
maker, and is a tittle larger than any of the rest ; 
the performer always knows it hy feeling it^ 
and can easily force it upon the misuspecdng 
drawer; should hc^ however, attempt to take 
any other, the conjuror, under some pretencs, 
shuffles agmn, till at length he induces him to 
take the one intended for him. After the card 
has been introduced again into the pack, the 
performer, without any difficulty, withdraws it, 
and the ctHifederaCe is called uprai to produce 
the duplicate which had been previously placed 
in his pocket. 

The children were told that the sever^ decep- 
ti<His with coin, or counters, which they had 
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witnessed, were accomplished by a species of 
dexterity acquired only by practice, and wac 
termed * palming ,' it consisted in being able to 
retain a shilling, halfpenny, or counter, in the 
palm of the hand, while it remained extended ; 
thus the performer desires any one to reckon 
five pieces, which are accordingly placed on the 
table before him, the conjuror then takes them 
up, and having dexterously palmed one, he adds 
it to the number as he places it in the hand of 
the unsuspecting person. 

Tom and his sisters expressed themselves 
much pleased and surprised with the dexterity 
of the performer ; " but," added the intelligent 
boy, " I should be much more gratified by 
tricks that were indebted for their mystery to 
some philosophical principle." 

Mr. Seymour and the vicar again inter- 
changed looks, that strongly marked the feelings 
which had been excited by this observation. 
The former turning to his son, said, that if 
he wuted patiently, he would shortly be grati- 
fied in that wish, for he knew Crank Smirky 
was prepared to exhibit some recreations in 
divination, that were founded on the science of 
numbers. 
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Nor VBS Mr. Seymour mistaken ; for after & 
few more spedmena of his dexterity, llie conja- 
ror requested Mr. Twaddletoo, who was sitting 
directly in his front, to take an even number of 
eonnters in one hand, and an odd number in the 
odier; and he would tell him, he said, in which 
hand he held the even number. Mr. Twad- 
dleton having complied with the request, he was 
&rther desired to multiply Uie number in the 
right hand by any even number he pleased, as 
for instance 2 ; and that in the left hand by aa 
odd number, as S. 

" I have done so," said the vicar. 

" Then be pleased to add leather the two 
products, and tell me whether the sum be odd 
or even." 

" It is odd," replied Mr. Twaddleton. 

" If so," said the conjuror, " the ereo number 
c^ counters will be in your right hand." 

The vicar exposed the counters, and admitted 
the correctness of the conjuror's decision. (5) 

" Ladies and gentlemen," exclaimed the man 
of mystery, "I now humbly crave your silent 
attention, while I exhibit one of the most woi^ 
derftil examples of my art. Here is a ring, -^ 
tb^re a sbiUin^ — and there a glove, I shall 
E 3 
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prefl«itly request each of the three gentlemen 
before me, to take one of those articles, so se- 
cretly OS to prevent the poesibility of my dis- 
covering the choice he may have made. I have 
here, you perceive, twenty-four coanters; ow 
of which I shall give to you, Mr. Seymour ; two 
to you, reverend sir; and three to you, my 
^yoong f^iloeopher; the remaining eighteen 
^all remain' on tlte table. Now, gentlem^i, I 
shall retire, and during my absence, you will be 
so good as to distribute the three articles in any 
way you may think proper." 

The professor, accordingly, walked off die 
stage; when Mr. Seymour tooktfae ring; the 
vicar the shilling ; and Tom Seymour the glove. 
The conjuror, on bis return, said that be had 
one more fovour to requesi, that the person 
who bad the ring should take from the eighteen 
counters on the table as many as he already 
possessed; the one with the shilling, twice as 
many ; tmd the person with the glove, fonr 
times as miuiy as he before possessed. The 
conjuror E^in retired, in order that the distri- 
bution might be made without his observing it. 
On returning, the conjuror, having first cast his 
^e upon the counters that remiuned on the 
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table, informed the company that Mr. Seymour 
bad taken the rin^ Mr. Twaddletoa the shiltitig, 
and the young gentleman the glove. The 
moment the parties assented to this decisiou, the 
wht^e company expressed their satis&ction and 
astonishment by thunders of applause. 

" That is really very ingenioiis," observed the 
vicar. 

" How could he perform it?" said Tom : " it 
is evident that his only guide was the number of 
counters left on the board." 

'* I understand the process by which it was 
accomplished, and will endeavour, at some 
future time, to explain it," replied Mr, Sey- 
moor. (4) 

A number of similar tricks followed, all of 
which depended upon some algebraical calcul- 
ation ; and the performance was concluded to 
the entire satis&ction of all present. 

The next exhibition was of a very different 
character : it consisted in a variety of optical re- 
presentations and illusions. The camera ob- 
scure presented a moving picture of the sur- 
rounding scene. The phantasmagoria exhibited 
a variety of ghastly objects, which alternately 
receding from, and approaching the audience, 
£ i 
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called forth shrieks of terror and amazement. 
Amongst the most appalling of these figures, 
was the headless horseman of Sleepy Hollow, 
so inimitably described in the Sketch Book: it 
will be remembered that the body of this trooper 
having been buried in the church-yard, its 
ghost was believ^ to ride forth every night in 
quest of its head, and that the rushing speed 
with which he passed along the hc^w, like a 
midnight blast, was owing to his being in a 
hurry to get back to the church-yard before 
day-break. Thb rapid moveraent was admir- 
ably represented in the phantasmagoria : at first 
the figure appeared extremely diminutive, and 
at a great distance ; but almost immediately its 
size became gigantic, and it seemed as if within 
a few feet of the audience, and then suddenly 
vanished. After an instant of utter darkness, 
the figure was again visible at a great distance; 
the schoolmaster, Crane, was also seen beMiour- 
mg the Etarvding ribs of his steed, old Gun- 
powder, and quickening his pace towards the 
very spot where the spectre was stationed. The 
whole audience were breathless with horror. 
Crane arrived at the bridge, over which the 
headless figuie opposed bis passage. " Mercy 
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Upon us I" cried a &int voice irom one of the 
back seats, " the ghost has found his head, and 
is carrying it before him on the pommel of his 
saddle." — " Hush, hush," cried another voice; 
Crane's horse had taken fright; away he dashed 
through thick and thin ; stones flying and sparks 
flashing at every bound. Crane's flimsy gar- 
ments fluttered in the air, as he stretched his 
long lank body away over his horse's head, in 
the eagerness of his flight. The goblin pressed 
hard upon him ; he was not more than a yard 
behind him, when he was seen to take up his 
head, and with gigantic force to hurl it at the 
pedagogue; it encountered bb cranium with a 
tremendous crash ; be was tumbled headlong in 
the dust; the goblin whisked past like a whirl- 
wind, and the company were once ag^n in 
entire darkness. 

" Upon my word," exclfumed Mr. Seymour, 
** this is one of the most complete illusions I 
ever witnessed." . 

" It is most ingeniously managed," said the 
vicar. 

" Papa," cried Tom, " I am quite impatient 

to learn how so extraordinary ao effect can have 

been produced. You told me this morning that 

E 5 
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a phsntasm^oria was nothing more than an 
improved magic lantern ; but fiow Is it possible 
for the slides to be so managed as to make the 
figures approach and retire from you, and above 
all, to make them move th«ir bodies, and throw 
their arms into di£ferent attitudes?" 

" In the first place, the figures only appear 
to approach you, for they are thrown upon a 
sur&ce which never changes its place; the 
whole is therefore an t^tical illusion, arising 
friHn the bet that we estimate the distance of 
an object by its apparent magnitude; when, 
thra^ore, the figure began to diminish in size, 
the mind instantly assumed that it was receding 
from the eye ; and the illusion was still fartlier 
heightened by the absence of all other objects 
by which it might be compared." 

At this moment Mr. Seymour was interrupted 
by the appearance of the performer, who an- 
nounced his intention of submitting another 
optical illusion, which he trusted would afford 
equal satis&cl^n. 

" Papa," cried Tom, " how much do I regret 
my ignorance of optics. It is a cruel dis- 
appointment to me that I should witness so 
many curious exhibitions, without being able to 
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understand the prineiples upon which they de- 
pend." 

" I promise yoa, my dear boy," replied Mr, 
Seymour, " to instruct you in this brooch of 
sdence during the Christmas vacation, Enjoy, 
therefore, the present amusements, and instead 
of repining at your ignorance, anticipate the 
pleasure which you will receive, when you shall 
be able to explain them." 

A series of extraordinary e^cts were now 
exhibited by means of concave mirrors. Aerial 
images were produced, so illusive in their ap- 
pearance, that the spectators could not believe 
in their immateriality, until they attempted to 
grasp them. In this manner were presented 
flowers, fruit, a human skull, and a da^^r; 
the latter of which terrified the spectator by 
the sudden and violent manner in which its 
point approached him. With this illusion tJie 
amusements concluded; the light of day was 
admitted ; and the performer stepping forward, 
announced the termination of his exhibition in 
the words of iShakspeare : — 

*■ Our revels dow are ended: these our acton. 
As I foretold you, were all f|nriti, and 
Are melted into air, into thia air." 
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Hie villagers, as they poured out of the booth, 
and mingled with their companions in the (air, 
with their wonted propensity for the marveUous, 
related, in most exaggerated terms, the wonders 
they had encountered in the rc^on of shadows. 
Nothing is swallowed with more avidity than 
tales of mystery, especially if spiced with a few 
grains of horror; we cannot, therefore, be sur- 
prised at the anxiety so generally manifested by' 
those wh<f had not yet witnessed the opUcal 
p^^bmuinces to exchange ^eir tickets for 
such as would secure their admission into the 
popular booth. The crowd, however, which 
bad assembled round the spot was soon dis- 
persed by the appearance of a placard, an- 
nouncing the suspension of all the performances 
for two hours; and informing the populace that 
the interval would be devoted to various sports 
and pastimes in the adjoining field. 

Before the spectators had quitted the fair for 
these new points of attraction, a flourish of 
trumpets was heard, and Giles Gingerly, the 
American mountebank, appeared on his stage, 
in the midst of the astonished multitude. He 
was an extremely tall and thin person, dressed 
in a suit of pepper and salt cloth ; he wore a 
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fnl! bottomed wig, and carried in his hand th&t 
well known ensign of professional dignity, the 
gold-headed cane ; which on every occasion of 
profound cogitation was carried to his nose 
with an air of imposing solemnity, where it 
remained motionless (we borrow a favourite 
expression of the doctor) until " his random 
thoughts were divested of their crudities, and 
duly concocted into rational opinion." His as- 
nstant, Jonathan Cramp, explained this habit 
of hb master, by observing that^ in all serious 
cases, two heads were better than one; but he 
never stated which head of the two sticks, whe- 
ther that of the cane, or of the doctor, con- 
tributed most liberally upon these occasions; be 
this as it may, we are quite positive that many 
doctors, who have even prided themselves upon 
their orthodoxy, have, nevertheless, been quite 
inct^iable of delivering a sound judgment upon 
a diificult case, without the assistance of a sup- 
plementary head of this description. 

The mountebank commenced his harangue, 
^r stating that his celebrated Powder of St. 
Nicholas would he found an infallible remedy 
fcH* every disease. " Let the most afflicted 
amongst you," said he, " approach my stage, 
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and by testifying the heeling : powers of my 
panacea, infuse coaBdence and consolalJon into 
those who regard their cases desperate and 
hopeless." While the doctor was scattering 
these crumbs of comfort, his man Jonathan was 
observed approaching him, with what appealed 
a dying infant, in the last extremity of jaundice. 
*< If he cures that child," shouted a voice from 
the crowd, " I, for one, will believe in him." The 
countenance of the young patient was of a de^ 
yellow, its eyes speared sunk in its head, its 
nose was contracted, and its lips, which were 
white, strangely contrasted witJi the sa&on hue 
of the &ce. It wore a long white robe, which 
bung in dishabille, and betrayed the extreme 
emaciation of its body. The doctor, on per- 
ceiving this strange spectre, raised his hands in 
apparent displeasure, and trowning upon his 
msnstant, desired him to remove it from his 
sight. 

" Ay, ay," said one of the spectators, " I 
knew how it would be ; he is a fine fellow, for- 
sooth, to invite the most afflicted to be cured, 
and then to reject a poor jaundiced babe." 

Jonathan Cramp, however, was not so easily 
repulsed ; he seized one of the celebrated pow- 
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dera from the precious casket of bis master, and 
presented it to the mouth of the infant ; the 
crowd Were on the tiptoe of expectation to wiU 
ness the effects of this vaunted remedy. In a 
few moments its features were thrown into the 
most horrible convulsions, the eyes appeared 
bursting from their sockets, its mouth opened, 
and while performing an act, which we cannot 
describe without the risk of offending the deli- 
cacy of some of our readers, — oh I most hor- 
rible to relate, one of its eyes leaped from its 
socket ! and its two cheeks burst in tw^ ! ! 
The most appalling groans escf4)ed from the 
justly incensed populace, which were followed 
' by hisses and execrations. Cramp began to 
think he was carrying the joke too far, and 
tearing off the garments of the supposed in&nt, 
which consisted of a napkin, skilfully twisted 
round his arm, he exptosed to view a large lemon, 
to which he had artfully given the semblmice of 
a human foce, by stripping the peel, and putting 
two black circles of ink on the white pith 
beneath, to resemble the eyes ; by nipping up 
another portion to represent the nose, and by 
cutting out the lips, and forming a communi- 
cation through the mouth with the interior of 
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the lemon. No sooner was the trick exposed, 
than the indignation of tJie crowd was exchanged 
for tumultuous applause. 

" Here is the baby's eye," exclaimed a vil- 
lager, as he held up a pip of the lemon; a dis- 
dosure which was greeted by roars of reiterated 
laughter; and Giles Gingerly, and his man 
Jonathan, drove off in triumph, amidst the hearty 
cheers of the delighted multitude. 

Should any of our readers question the possi- 
bility of producijig so singular and perfect an 
illusion, by means of a lemon, we have only to 
request that they will repeat the experiment, 
and we feel satisfied they will consider that our 
description has actually fallen short, and failed 
in conveying an adequate idea of the ludicrous 
appearance which may be thus represented. 

The company now hastened to the spot where 
the several sports were to take place, and to 
which they were directed by the sound of a 
bugle. 

We have stated that a small enclosure had 
been prepared for the youths of the village, who 
were to perform the "btdm Troja," or Troy game. 
Hie major and his party had taken possession 
of the seat, placed for their accommodation 
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under an awning; and the boys classically 
dressed, and iiimished with little arms and 
weapons, were mustered in the circo. Each 
youU) was mounted on a pony ; and the troop 
having rode round' the ring, and surveyed the 
spectators, the vicar arose trom bis seat, and, 
like the sage Epytides, gave the signal of attack 
by a crack of the whip. They now arranged 
themselves in two battalions, and hurling their 
javelins with an air of proud defiance, wheeled 
and diarged, and ut^ed Uie sportive war ; at 
the conclusion of the game, the vicar called the 
principal youth, or " ]>rincepi Jttoenitdis," and 
presented him with a basket of fruit, which he 
desired him to divide amongst his companions. 

The populace now separated into di&rent 
groups; one party proceeded to witness a 
wrestling-match ; another to see the foot-race ; 
a third to be present at a match of quoits ; for 
the vicar had provided all these games, in imit- 
ation of the ancient Penthahtm, or Quinqufrtium. 
While observing the game of quoits, the view 
displayed much classical erudition ; he said that 
Homer had represented Ajax and Ulysses as 
greatly skilled in the sport; and that Ovid, when 
he brings in Apollo and Hyacinth playing at 
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it, had ^ven a very ele^nt description of the 
exercise.* Scaliger, he continued, is of opinion, 
that the throwing the discus, or quoit, is but an 
improvement of the old sport of casting the 
sheep-hook; a conjecture, which, the vicar 
thought, received some support from a passage 
in the fourth liiad. 

" Mr. Twaddleton," cried Mr, S^mour, 
'* you look at every sport with the eye of a 
classic or antiquary ; I, on the other hand, as 
you well know, cautiously examine every action, 
to discover whether some sciendfic principle 
may not find an Illustration. On the present 
occasion, I am desirous of directing the attention 
of the children to the manner in which yonder 
skilful player hurls his quoiL" 

*' I do not exactly comprehend the object 
they have in view in throwing the qnoits," smd 
Louisa. 

" Do you not perceive that two iron pins, or 
hois, aje driven into the ground, at the distance 
of eighteen or twenty yards asunder? "asked her 
&ther. 

" To be sure, and I suppose that each player 
attempts to hit one of liiose pins." 
• Owd's MetamotphoMS, la 
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** The players stand at one <^ the hobs, and 
throw an equal number of quoits at the other ; 
the nearest of them to the hob are lecktHied to- 
wards the game. When they have cast all their 
quoits, the candidates go over to the point at 
which they have been throwing, and when they 
have deterniined the state of the g&me, they 
throw their quoits back again at the hob where 
they had before stood; and thus continue to act, 
on alternate sides, till the game ig ended." 

*' I now understand it," cried Louisa. 

" You doubtless know, Mr. Twaddleton," 
said Mr. Seymour, " that the casting of stones, 
darts, and other missiles, was amoi^ the amuse- 
ments practised in the twelfth century by the 
young Londoners." 

*' Casting of the bar" replied the vicar, 
" was formerly a part of a hero's education ; 
and kings and prmces were admired for their 
a^ity and grace in throwing ' the stone, the 
bar, and the plummet.' Henry the Eighth, 
even after his accession to the throne, retained 
the casting of the bar among his fovourite 
amusements. The sledge-hammer, and, among 
rustics, an axle-tree, were also used for the same 
purpose as the bar and the stone." 

" The game of quoits is certainly for superior 
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to such pastimes," said Mr. Seymour, '* on ac- 
count of its depending less on mere strength, 
and more upon superior skill." 

" Did not you say, papa, that its action would 
illustrate some principle of science ? I have 
been looking at the quoit, which I perceive is a 
circular piece of iron with a hole in the middle, 
but I cannot discover in what manner any 
scientific printnple can be connected with its 
motion." 

" If you will attentively observe a skilful 
player, you will perceive that he steadies the 
fl^ht of the quoit, by imparting to it a spinning 
motion ; were he not thus to rifie it, you would 
find that it would fly very fer fi'om the mark." 

" Upon the same principle, I suppose that 
we impart to the ball a spinning motion* at the 
game of bilboquet t" 

" Precisely so," replied her father. 

The "penthaban" having been concluded, the 
populace retired into several booths which were 
t4>propriated to refreshments. The shows now 
recommenced; those not already described 
were principally devoted to the exhibition of 
wild animals, an entertainment which the 
vicar considered as sanctioned by the highest 
* SeeVoLI. p.SSd. 
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classical authori^; although be, at once, re- 
jected a proposition made" by the major, to 
render the amusement still more in accordance 
with ancient custom, by encouraging a fight her 
tween a lion and a tiger. 

The hour had now arrived for the grand ban- 
quet ; and, by the command of the major, the 
band paraded the fair, pUytng the inviting tune 
of " Oh, the roast beef of old England." The 
populace hastened to the tent, and each took his 
place according to the number upon his ticket. 
It so happened, that Dr. Doseall found himself 
seated between Ned Hopkins and Giles Gin- 
gerly; and when we consider the cutting wit of 
the one, and the hostile calling of the other, we 
can readily imagine that the poor doctor con- 
sidered his seat as any thing rather than a velvet 
cushion. 

" I suppose the doctor will open upon us 
presently," observed Giles ; " at present, he is 
as close as an oyster." 

"Roast him," whispered Ned; "depend upon 
it, there is no better way of opening an oyster." 

This exposed a very pretty prospect for poor 
Doseall, and he thought the wisest plan was to 
bolt, and take his chance of discovering some 
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other seat; luckily, the major and his party 
were advancing to their places, at the very mo- 
ment the doctor was retiring from the booth, 
and an explanation led the way to an invitation 
to tlie upper table. 

We shatl not detain our readers by an ac- 
count of the dinner ; it will be sufiBcient to state, 
in the language generally used upon such occa- 
sions, that the wbcJe went off with great eclat, 
and gave universal satisfaction to the delighted 
guests. 

The reader must now be contented to retire 
from the scene of frolic, and leave the villagers 
to tlie undisturbed enjoyment of their jolli^. 
The major and his party returned to the house, 
where they remained until the hour approached 
at which the fire-works were to be discharged, 
and the festivities of the day coucluded. 

Mr. Seymour accompanied his childrm to the 
st^e, erected tor the pyrotechnic exhibition, in 
order that he might explain the construction of 
the fire-works before they witnessed them in' 
action. 

" Upon my word, the major has provided 
most liberally for our entertainment ! " exclaimed 
Mr. Seymour, as he ascended the steps which 
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led to the platform. " I declare there is a 
forest of rochets ! and »hat magnificent PiTt- 
•wheels, Tourbillions, Marrooits, Pots des Aigrettes, 
Gerbes, Cowantim, and Bomati Candles." 

" Are those paper cylinders, with long sticks, 
rockets?" enquired Tom. 

" They are; and if you will attend to me, I 
will explun the prindple of their coDstmcdon. 
They have ever been considered as holding the 
first place amongst single fire-works, and de- 
servedly so ; not only on account of the splendid 
appearance they present when fired by them- 
selves, but from their extensive applicatioa in 
increasing the beauty of other exhibitions. Ilie 
rocket, you perceive, consists of a strong paper 
cylinder, which b filled with a suitable compo* 
sition ; it is crowned with a head, or ' jjo^,' as it 
b technically termed, chained with various ma- 
terials, which throw out sparks, stars, and otha 
decorations, as soon as it takes fire in the air, 
afler the body of the rocket has be^i consumed. 
You may observe that the head is made to ter- 
minate in a point, which greatly fecilitates its 
passage through the air. The whole b affixed 
to a Btr^ght stick, which, like the rudder of a 
ship, makes it turn towards that side to which 
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it is inclined, and consequent!; causes the rocket 
to ascend in a straight line." 

" But, papa," observed Louisa, " all the 
rockets have not stiaight rods ; see, there is one 
with a crooked stick," 

" lliat is for the purpose of causing the 
rocket to ascend in the form of a screw : the 
first effect of the bent rod will be to make the 
rocket incUae towards that side to which it is 
bent ; but its centre of gravity bringing it after- 
wards into a vertical situation, the result of 
these two opposite efforts will be, that die 
rocket will ascend in a zig-zag or spiral fonn. 
In this case, however, since it displaces a 
greater volume of air, and describes a longer 
line, it will not ascend so high as if it had been 
impelled in a stnught direction; but I think 
you will admit that, on account of the sin- 
gularity of thb motion, it produces 'a very 
agreeable rffect." 

" And what causes tiie rocket to ascend into 
the air?" asked Tom, 

" That is a question much more readily asked 
than answered," replied Mr. Seymour : " it is 
a subject which has engaged the attention of 
several most distinguished philosophers, I 
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shall first describe to you the tlieoi^ of Desa* 
guUers. He says, ' X^et us suppose that the in- 
terior of die rocket were inflamed, and tiiat 
there were not any vent for the fire ; the con- 
sequence would be, either that the rocket 
would burst in the weakest part; or, if all the 
parts were equally strong, and able to sustain the 
impulse of the fire, that the rocket would bum 
out without any motion. Now, as the force is 
equal in all i^i^ctions, suppose its action down- 
waixls, or that upwards, sufficient to lift forty 
pounds ; as these forces are equal, hut their di- 
rections contrary, they will destroy each other's 
action. In the next place, imagine the rocket 
opened at the choak ; in consequence of which 
the action of the flame downwards is taken 
away, and there remains a force equal to forty 
pounds acting upwards, to carry up the rocket, 
and the stick or rod to which it is attached. 
We accordingly find that if the composition of 
the rocket be very weak, so as not to give an 
impulse greater than the weight of the rocket 
and its stick, it does not rise at all ; or if the 
composition be slow, so that a small part of it 
only kindles at first, the rocket will not rise.' 
Dr. Hutton explains the phenomenon in some- 

VOl. III. F 



D,gni^=b,G00glc 



what di&reni a maimer. He ssys, * that at 
the moment when the powder b^ns to inflame^ 
its expansion produces a torrent of elastic fluid, 
which acts in eveiy direction; that is, against 
the air which opposes its escape trom the car- 
tridge, and against the upper part of the rocket; 
bat the resistance of the tur is more consider- 
able than the weight of the rocket, on account 
of the extreme rapidity with which the elastic 
fluid issues through the neck of die rocket to 
throw itself downwards, and therefore the rocket 
ascends by the excess of the one of these forces 
over the other.' " 

Tom observed, that he thought Dr. Hutton's 
explana^on more simple and plausible, than 
that of Desa^liers. 

" Dr. Hutton adds," continued Mr. Seymour, 
" that the rocket could not rise unless a suf- 
fitaent quantity of elastic fluid were produced, 
and hence arose the expedient of pierdng the 
rocket with a conical hole, so as to make the 
composition bum in conical strata, which, hav- 
ing much greater suribce, produce a much 
greeter quantity of inflamed matter and elastic 
fluid. Without such a contrivance, the com- 
position would inflame only in circular coats 
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of a diameta equRJi b> Uiat of the rocket ; and 
experience has sbowQ tbat this ii not sufiBcient 
for the purpose." 

" What are those fire-works, attached to 
the lines?" asked Tom. 

" Those, my dear, are Une-rock^s, or cou- 
rantines', and which, instead of rising into the 
air, run tdong the line, to whidi they are at- 
tached by means of a hollow cylinder. Their 
motion is to be explained upon the same prin- 
ciple as that of the sky-rocket ; a force it 
generated by the escape of elastic matter, and as 
the rocket is confined to the rope, it is made to run 
along the line, instead of ascending into the air." 

" That is clear enough," said Louisa; " but 
see, papa, there is the figure of a dragon on 
yonder rope !" 

" That is merely a runner for the couramin«^ 
which is constructed in that form, for tbc 
purpose of rendering the exbibititHi more uir- 
prising. I dare say it is filled with various 
compositions, such as golden rain, and fires 
of different colour^ which will gready heighten 
the effect; indeed this pyrotechnic amusement 
may be infinitely varied," 

* Vtaai the French term ctmrtmt, dgnifying running. 
F 2 
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" Are not those pin-wkeHs, whict are elevated 
above the railing?" said Tom. 

" Yes; they are pin or Catharine wheels, 
and if you will look at them, you will perceive 
that they are of very simple construction; con- 
sbting merely of a long paper tube, iilled with 
inflammable matter, and rolled round a small 
circle of wood, so as to form a helix or spiral 
line." 

" ITie circle of wood, I suppose, is pierced 
in the middle for the purpose of receiving a pin, 
by which the wheel is attached to the post," 
said Tom. 

" Exactly so; and the cause of their revolu- 
tion is the same as that which produces the 
flight of the rocket; the impulse of the air 
forces back the ignited part of the wheel, which 
generates, as it were, a centrifugal force, while 
the attachment of the pipe, by preventing its 
obeying such a force, may be said to represent 
the centripetal force, and thus is the revolution 
of the wheel continued, until the whole of the 
composition is consumed." 

" I think you told us, when speaking of the 

thaumatrope *, it was the rapidity with which 

' See the present volume, p. 15. 
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the flame Fevolved, that occasioned the star-Hke 
appearance irhich is exhibited by this fire-work," 
observed Louisa. 

" Undoubtedly, my dear, it cannot be other- 
wise." 

. The patty now examined the remaining spe- 
cimens of the pyrotechnic art. Mr. Seymour 
informed them that marroons were nothing more 
than small cubical boxes, filled with a compo- 
siUon proper for making them burst, and thence 
producing a loud report. He said that the^ 
were principally used in combination with other 
pieces, or to form a batteiy, in which, by dif- 
ferent lengths of quick match, they were made 
to explode at distinct intervals. Mr. Seymour 
added, that when the cases were made cylin- 
drical, instead of being cubical, th^ exchanged 
the name of marroon for that of saucisson. 
Louisa enquired the nature of certain cylindrical 
cases she observed on the stage, and was in- 
formed that they were gerbes, a species of 
fire-work, which throws up a luminous and' 
sparkling jet of fire, and from a supposed re- 
sembUnce to a water-spout, has derived the 
e^>pellstion oigerbe. Mr. Seymour next pointed 
out to Tom 8 row of Baman eandlei, some of 
F 3 
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which were fixed quite perpendicular, oUiars 
ifidining at dififerent angles, so that the bitUs 
might be projected to various distaoces, and 
thus produce a more varied effect He ob- 
served, that, to bis taste, it was by fer the most 
beautiJiU fire-vork ever exhibited. 

" I adi quite impatient for the exhitution," 
cried Tom ; " pniy, papa, wlmt is the hour ? 
I think it Was determiDed to let them off at ten 
o'clock." 

** It is now about eight o'clock ; we will, 
thtirefota, return td the house : We shall, bow 
eVtr, I sospect, have a curious sight to witness 
in our way through the tkir ; for by liiis time 
every booth is iliuminated." 

Tbe scene was indeecribaUy beButiliil> and 
might be said to resemble an enchanted isluid. 
The trees were lighted up with an endless pro- 
fusion of Chinese lantMns, of various colours, 
and decorated with lantastic transparencies, 
which produced an effect h^ly graceful and 
pleasing. The booths wera richly studded with* 
lights ; and, near the platforcd, on which the 
villagerB were enjoying the country dance, was 
erecUd B pyrumid, wbi^ blazed with several 
hundred vari^ated lamps. 
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I At ten o'clock the commencemeDt of the fire- 
' works wfts annoiuiced by a shower of rockets. 
The music ceased; and the dancers, tt^ether 
with the spectators which had gathered around 
the platfonn, hastened to the spot, whither they 
were summoned by the sound of trumpets, to 
witness the pyrotechnic entertiunment which 
was to crown the festivities of the day. 

The little Seymours had been stationed by 
their father in the most &vourabIe spot for see- 
ing the exhilutbD ; and highly were the major 
and his party delighted with the observations 
which fell &om the intelligent children on the 



" Observe, Louisa, the rocket as it ascends 
describes a parabola," cried Tom. 
- "Ofa, bow extremely beautiful I see the head 
has burst, and is discharging a number of bril- 
liant stars ! What is that red spark which is 
now fidling to the ground, papa? " 

" Thai is the ignited stick of the rocket," re- 
plied his &ther. 

" Take 'care, Louisa, do not hold your bee 
up," exclaimed Tom ; " for as the rocket bursts 
over our heads, the stick may &11 upon us." 

" I scarcely expected such an dbserration 
r * 
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from you, Tooi," said his iather, " afler the 
sensible remark you just made respecUng the 
parabolic path of the rocket; do not you re- 
member that when a projectile has reached its 
greatest altitude it will descend in b curve similar 
to that in which it ascended." 

"" True, true," answered Tom, " I see my 
error ; the stick must, of course, &11 at a cod- 
siderable distance from us." 

" Look I look ! ! There goes a courantine -■ 
how it ran along liie rope ! " exclwmed Louisa. 

" There goes another!" cried Tom, " and see, 
it is the dragon ; and, I declaim, there is another 
running in an opposite direction ; — > they meet. 
Look at the serpents which they dischai^ from 
their mou^s. Now they return to the extremi^ 
of the line with great violence. What an ex- 
plosion ! ! ! " 

In like manner were next exhibited two ships, 
which, being filled with serpents, were made to 
pour their broadsides at each other. 

" I never saw better courantines in my life," 
said Mr. Seymour; *' the major really conducts 
the exhibition with great skill ; it does hun in- 
finite credit as an engineer." 

Another shower of rockets succeeded, and the 



by Google 



105 

ur resounded with the applause of the popu- 
lace. 

(Bang) — (bang) — (bang) — 

" There go the marroons," said Mr. Sey- 
mour. 

The band now struck up a march, and the 
major completdy succeeded, by having arranged 
different lengths of quick match, in making them 
explode at appropriate iaterrals, so as to mark 
correctly, the commencement of each bar of 
the music which was performing. 

" Bravo I bravo ! " exclaimed Mr. Seymour; 
*'. had Handel witnessed such an effect, he 
would have engaged the major as a performer 
in his grand choruses." 

" See ! what a beaudfiil fountain of fire — 
there I now a most brilliant star is ejected ! " — 

" It is a Roman candle," said Mr. Seymour. 

A variety of different rockets were next ex- 
ploded ; such as " Towering rockets," so called 
from their ascending to a greater height than 
any others; an effect which is produced by 
fixing a smaller rocket on the top of another of 
superior dimensions: "/fowwory rockets," which, 
when they attab th^ greatest height, commu- 
oicate fire to other rockets affixed to them in a 
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e directkMi, and tliu> produce a rapid 
revolution, and represent, on their retam to the 
ground, a spiral of descending fire : *' CadiKeus 
rockets,*' so oalled Imn their rCBemblaaoe, trhen 
in action, to the rod borne by Mercury; the 
^^18 produced by firing two rockets obliquely 
on the opposite sides ofa rod, so diat they shall 
form, in their flight, tvo spiral lines. 

It is not necessary to enumerate the series d 
beautafiil exhibitioos which succeeded ; we shall 
only add, that the concluding fire-Work was a 
Catharine-wfaeel of imposing splendour. After 
having i^>eatedly changed its device, during its 
revolutioQ, it at length exploded and threw out 
a group of serpents ; the dense volume of smoke 
which foUowvd this Explosion, having gradually 
cleared off, the approptiate motto of *' fare- 
well," appealed in brilliant letters of fire. 

In a few minutes the popubioe began to sepa- 
rate ; they hnA, however, soarcely arrived at the 
^BXR of the park, when a large nxket asoended* 
and bursting over their heads, discharged a 
parachute, to which was Attached a lu-illiatit 
light; eight similar rockets were successively 
fired, and with the same dfect The m^or had 
ingenitMisly Contrived, by varying the angle, to 
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disengage the floating ImninAries in the form of 
a crown or circle, which threw a most brilliant 
li^t over the whole country ; nor did it (ode, 
until suffident time had been allowed for the re- 
turn of the villagers to thai respective homes. 

Should our readers have fortunately been iiw 
fected with a portbn of that good humour and 
hilarity which elated the hearts of the rustic 
spectators upon this memor^e occasion, we 
may conclude our labours with a conviction that 
tfaey will receive a &vourable reception at the 
tribunal of public opinion. 
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ADDITIONAL NOTES 



TO BY THE FIODHZS IV 

VOLUME L 



Note 1. p.T. 

Tax HoaoLouB or S'loba ii alluded to by Pliny with 
liji ninal fetici^ of thought and oqireBMOB. ** Dedi dU 
berbaa horarum mdices; et ut ne tole quklem ocnloc 
taoa a terra avoceSf faeliotropiuQ] ac lupinuDi HrfnmagiiTi- 
tur cum illo. Cur etiam altius tpectat, ipnimque ccelum 
acrutatu ? Habes ante pedet tuo* ecce Vergiliaa." — Hitt. 
Nat. lib. XTJii. C.2T. 

Linnsua enumerates forty-dx floweri which pOMeu Chit 
kind of imiibiii^. The (bllowing are a few of them, with 
' their reflective hours of rising and setdng, as the Swediih 
nataralitt tenns them. He dirides them into vteUoric 
flowers, which less accurately observe the honr of iuifbld> 
ing, but are expanded looner or later, according to the 
cloadiness, moisture, or pressure of the atmas|riiere. 

sd. Trofncal flowers, which open in the morning, and 
close before evening evefy day; bnt the hour of the ex- 
panding becomes earlier or later, as the length of the day 
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5d. Eqvimxtial JlimieTi.wiiicb scire for the conrtnic- 
tioD ofFlora'i dial, unce they opeD &t a certain ftnd exact 
hour of the daj, and for the most part close at another 
determinate hour : for inatance, the Leomlodim Tartaacwn, 
dandelioDi opens at 5-6, cloaesatB-9; Hteracuim PUoieUa, 
moDM-earhawkweed, opens at e, cloaei at S; TVagopogim 
praUnai, yellow goat's-beard, opens at lunrise, and Bhula 
at noon with such regularity, that the huibandraan wlio 
adopt! it as the dgnal of dinner-dme need not fear to have 
his pudding too much or too little boiled ; Soaehta lam, 
■mooth sow-thistle, opens at 5, closes at 11-lS; Lactnca 
tatiea, cultivated lettuce, opens at T, closes at 10 ; Trago- 
pogpn luletcm, jellow goatVbeard, opens at 5-5, closes at 
9-10; i/aptmia, nipplewort, opens at £-6, closes at 10-11 ; 
Ifymphira alba, while WBter-lilj, opens at T, closes at S ; 
Papmxr nudicaale, naked poppj, opens at 5, closes at T ; 
/rm«rDcaJ!£ii/ti/i>i), tawny day4ily, opens at 5,closesat T-8i 
Contnlmlut, openi at S-e ; JlfaJm, mallow, opens at 9-10, 
dose* at l ; Arenaria pvrjmrea, purple sandwort, opens at 
9-10, closes at 3-3; Anagal^, pimpernel, opens at T-8 ; 
Portvlaca hortmit, garden purslain, opens at 9-10, closes 
at 11-12; DiaiUhiu prolifir, proliferous pink, opens at 8, 
closes at l ; Gc/mreum, succory, opens at 4-5 ; Ht/podiarii, 
opens at 6-7, closes at 4-5; Crepit, opens at 4-5, closes 
at 10-11; Picru, opens at 4-5, closes at 
Africana, opens at 7, doses at 3-4, &c. 

" Thus in each flower and simple bell. 
That in our path betrodden lie, 
Are sweet remembrancers who tell 
How iast the winged moments fly." 
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Note 9. p. 68. 
It may, perbepB, be adced, how thii decrease of weight 
could here been asc^lained; since, if tbe body under 
exainiiiation decreased in weight, tbe weight which wu 
oi^waed to it in the opponte scale must also have dimi- 
nished in the same proportion; for instance, that if the 
lump of lead lost two pounds, the body which serred to 
balance it must also have lost the same weight, and there- 
fore that the different force of grarity could not be de- 
tected by such means. It is undoubtedly true that the 
experiment in question could not have been performed 
with an ordinary pair of scales, but by using a spiral spring 
it was easy to compare tbe force of the lead's gravity at 
the surface of the earth, and at four miles high, by the 
relative degree of compression which it sustdned in thote 
different situations. We may take this opportunity of 
observing, that as the force of gravity varies directly as the 
mass, or quandty of matter, a, body weighiug a pound on 
our earth would, if transferred to the sun, weigh ST{ 
pounds; if to Jupiter, 3^ lbs.; if to Saturn, 1^; but, if 
to the moon, not more than three ounces. 



Note 3. p. 74. 

In order to perfonn this experiment with the highest 
degree of accuracy, a body of conuderable specific gravity 
should be selected, such as lead or iron ; for a conunon 
stone experiences a couMderable retardation in blling.iriHn 
the action of the air. Where the arrival of the body at 
tbe bottom of tbe cavern to be measured cannot be leen, 
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we muBl make allowance in onr calculation for the known 
velocity of Bound ; thut, suppose a bod; were aKertained 
to &1I in five wcon<lt. As a heavy body near the earth's 
Miriace falls ^mhiI IS^^ feet in one second of time, or for 
tbia purpose l« feet will be sufficiently exact; and ai 
MNind travels at the rate of 1143 feet per second, multiply 
together ills, 16 and 5, which will ^ve 91360, and U> 
four times tUs product, or 36S440, add the square of 
1149, which it 1304164, and the sum will be 1669G04; 
then if&om the square root of the lait number «• 1S9S 
the nnmber 1149 be M^Kracted, the remainder 150 divided 
by 3S will 1^ 4*69 for the number of seconds whidi 
dopied during the &U of the body ; if thii recnaioder be 
subtracted &om S, the number of seconds during which 
the body was falling and the sound returning, we shall 
have O-SI for the lime which the sound alone employed 
befbre it readied the ear ; and this number multiplied by 
1 1 43, will give for product 364 feet, equal the depth of 
the well. This rule, which, it must be allowed, is rather 
complex! is fbunded on the property of blliug bodies, 
which are accelerated in the ratio of the tines, so that the 
spaces passed over increase in the square of the times. 

The follomng is a more simple but less accurate rule. 
Multiply 1148 by S, which g^ves STIO; then multij^y also 
16 by 5, which gives so, to which add 1149, this gives 
IS99, by which sum divide the first product 5710, and the 
quotient 4-6B will be the time t^ descent, neatly the same 
as before. Thu taken from 5, leaves O'sa for the time of 
the ascent; which, multiplied by 1I4S, ^es 5Se for the 
depth, differii^ bat Httle from the Ibmier more euct 
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Nois4. p. 78. 

TKt Euperatition still prevails in lAany paifi of Kngland, 
especially in Cornwall, where the peasantB on certain daja 
of the year assemble at the springa, or holj welli, and 
in the manner atated in the text, proceed to settle such 
doubts and enquiriea ae will not let the idle end anxioiiB 
rest. Here, therefore, they come, and, instead of allaying, 
deserredl; feed thtni uneasiness ; the supposed responses 
serving equally, to increase the gloom of the low-spirited, 
the suspicions of the j^ous, and the passion of the ena- 
moured. The superstition, however, is sanctioned by the 
highest antiquity. The Castalian fountain, and many 
others among the Grecians, wtis supposed to be of a pro- 
phetic nature. By dipping a fair mirror into a well, the 
Patrteens of Greece received, as they supposed, some 
notke of ensuing sickness or health, from the nrions 
fignres portrayed upon the sur&ce. In Laconia they 
cast into a, pool, ucred to Juno, cakes of bread-corn ; 
if they sank, good was portended; if they swam, some- 
dung dreadiid was to ensue. Sometimes they threw three 
stones into the water, and formed th^r concluaons from 
the several turns ihey made in sinkiog. " Prom the se- 
v»al waves and eddies, which the sea, river, or other 
water exhibitec^" says Dr. fiorlase, ** when put into 
Bgtiation after a ritual manner, the andoits pretended to 
fbretcl witfagreatcertmnty the event of battles; a way of 
tUvining recorded by Plutarch, in his life of CsNar, and is 
still ucual among the vulgar in Ckimwall; who go to 
swne noted well, at particular times of the year, and 
there observe the bubbles that rise, and the aptiieM of 
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the water to be troubled, or to remain purs, on their 
throwing iu pii» or pebbles, and thence conjecture what 
shall, or Aei\ not befall them. The DruidB also, as we 
have peat reason to think, pretended to predict future 
events, not only from holy wells, and nmning streams, 
but from the rain and snow water, which, when settled, 
and afterwards stirred, either by oak-leaf or branch, or 
magic wand, night exhibit appearances of great infonn- 
ation to the quick-Nghted Druid, or seem so to do to the 
credulous enquirer, when the priest was at full liberty to 
represent the appearances as be thought most for hii 
purpose."— Boblase'i Antiquiliei o/G>niwaU,p. 140. 



Note S. p. 94, 

The Latin word jnonela, for money, is probably more 
modern tkao pecunia, and is said to be derived from motuo, 
to advise or mark, that is, to show by some mark the 
weight and fineness of the metal of which coins were 
composed. Thus, according to Isidorus, " Moneta ita 
appellatur, quia roonetni qua fraus in ponderevel metallo 
fiat." The origin of money seems to have been coeval 
with the first regulations of civil society, or, at least, it is 
too remote tobe traced by aoyauthenticbistory. Barter, 
that is the exchange of one commodity (or another, was 
the ordinary mode of traffic in the earlier peti(>ds of the 
. worid ; a practice which must soon have been discovered 
extremely inconvenient, and inadequate to the purposes 
of commerce, and hence the invention of a common 
me&ure, or standard, according to which all other things 
should be eistimated. Writers very generally agree in 
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beUeving that the metali were first used for such a 
purpose, as being almou the only substsDcea, whose gtiod- 
nesa, aad, bs it were intt^ty, were not injured by par- 
tidoD ; and which admitted of bdng melted, and returned 
again into a mau of any size or weight. At first, it it 
probable, that each person cut hii meta] into pieces of 
diffiirent sizes and forois, according to the quantit; to be 
^reu for any merchandize, or according to the demand 
of the seller, or the quantity stipulated between tfaem; to 
this end they went to market, laden with metal, in pro- 
portion to the purchase to be made, end fumisbed with 
instruments for apportioning it, and with scales for deal- 
ing it out, according as occasion required. By degrees it 
must have been found commodious to have pieces ready 
weighed; and Mr. Pinkerton observes that such were 
prepared without any stated form or impresuon, but 
merely regulated to a certain weight ; for weight was the 
grand standard of ancient coinage, so that all large sums 
were paid in wright, even down to the Saxon period of 
England. As in Greece the first estimation of money was 
merely by weight, so was it in Rome. Slver was the 
metal first used in Gredan coiuE^, but copper in the 
Roman ; the former metal having been long unknown to 
the Romans. The first valuation of Roman money 
was bj the l^ira gravu cerit, or pound of heavy brass ; and 
when by the progress of their conquests they obtained 
silver and gold, these were regulated in the seme manner. 
Let us proceed one step farther in the history of coins ; 
it is easy to imagine that the growing commerce of money 
being distuitted with frauds, both in the weight and the 
material, the inteipoutioD of public authority became 
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neccnary, and diat hence aioie the fint itwnp* or int- 
pretnoN of BKHMyj to which mcoeeded the namei of 
the monejen, sad at letigth the efG^ of the prince, Ae 
date, legend, and othcff preeaution to prevent the aher- 
Rtion of the qiociea; and thiu were coins completed. 
Gold and fllver, in their pure or unmixed atate, are too 
flexible to make coini inffideutly firm for goiend use; 
and hence the necewty of miziDg with them -a certain 
proportion of lome harder ntetal, and this mixture b 
cdled tlie alloy. -The quality of thia alio]' has been 
alwafB cetiddered of grest importance with respect to 
the doraluli^ of ctuDi. The moit common me^, uted 
for tbit purpoie, ia copper; and tometimea, far gold, s 
BHiture of silTer and copper. In all well-n^ated go- 
vcnunHiia, there hai been a atsndard fixed b; lawj that 
it, a certain proportion between the quanti^ of pure 
Btetal and It* alloy. In England the standard for gold 
it ^ that ia eleven porta of pure metal, and one part of 
^lof . The standanl for silver ia )^ a [woportion which 
it laid to have been fixed in the re^ of Richard I., by 
certain penons fix>m the eaatem partt of Ganimi;^ called 
Baiterliagi; and hence the word SUrling, whieh was 
afterwardt the name given to the ulver penny, and whidi 
it now applied to all lawfiil money of Great Britun. 

By the term WKDAi, we undentand a piece of metal, in 
the form of a c(mq, deatiaed to preterve to posterity the 
portnit of some great raaa, or the memory of some illuf- 
trioua action. They are dittingiuBfaed by thmr diflbrent 
rites; thoie of the larger tize, or volume, are called m^ 
dallioiu. MedaUeb it a name ^ven by I^okerton to 
tbote small [necet, or tuMtUa, tcattered antoog the people 
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on Bolemn occauona ; thoie ttnick for the lUvea in tlie 
Soturailja, private counten for gaming, ticket! for bathi 
and feasti, tokeot in copper and lead, and the like. M^ 
dallion« were certaiDl; Derer Intended to become current 
coin, as some medaU probablj were; Uiey were stnidc 
purelf to serve aa pnblic monumeoti, or to be prewnted 
by the emperor to bis friencU, and hj the mint-maken to 
the emperor, as tpedmena of fine wDikmamhip. Tbej 
were struck upon tbe commencement of the reign of a 
new emperor, and other solemn occaaona ; and frequentlj, 
eq»ecially the Qreek medallions, as monuments of gn- 
tibide, or of flattery. Sometimes tbey were trial or 
pattern pieces, tcitimoma prvbata moneta ; and such 
abound after the rragn of Maximilian, with the " TfM 
monets" on the reverse. It is observed, that all the 
Roman pieces in gold, exceeding the dmoruu auretu ; all 
in mIvn, superior to the denaritu; and all in brass, sik 
perior to tbe teileriiat, or what the medallist terms laige 
brass, are compr^ended under the description of medal* 
lions. Mr. Pinkerton, however, thinks that tbe gold 
medallioni, wdghing two, three, or four anrei only, passed 
in currency according to their size. .Medallions from the 
time of Julius to that of Adrian, are very uncommon, and 
of very high price ; from Adrian to the close of the western 
em[Mre they arc, generally speaking, Icm rare. Tbe types 
of the Roman medallions are ofien repeated upon com- 
nton coin; hence they appear of less importance than the 
Oreek ; impressions of which are frequently most un< 
common, and no where else to be found. Many Roman 
medallions have S. C, at being struck by order of tbe 
senate; those without these initials, were struck by order 
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of the emperor. Of Auguttns, a noble inedidlioa wm 
found in Herculaneuin. There are medalliona of Augiutuf 
and llberius, struck in Spain ; aod one of Livio, at PatiK 
in Achaia. One in brass, of Antony and Cleopatra ; 
reverse, two figures in a car, drawn by sea-horses. Of 
Tiberius tbere are manj ; and also of Claudius, Agrippina, 
Nero, Galba, Vespasian, and Domitian, &c. The Greek 
medallions of Raman emperors are (ar more numerous 
than the Roman ; with a few exceptions, liowever, all 
medallions are ru« and of princely purchase Even in the 
lichest caMnet, twentjor thirty specimens are esteemed 
a req>ectable proportion. 

The parts of a medal are the two sides, one whereof is 
called the Jace, head, or obverse ; the other the retKTie. 
On each side ia the area, or ^Id; the rim, or border; 
and the exergum, which is beneath the ground, whereon 
the figures represented are placed. On the two sides are 
distinguished the t^e, and the inicriplion, or legend. The 
type, or device, is the figure represented ; the legend is 
the writJDg, espedally that around the medal; though in 
the Greek medals the inscription is frequently on the 
area. What we find in the exergum ig, generally, no 
more than some initial letters, whose meaning we are 
usually unacquainted with ; though, sometimes, they con- 
tun words that may he accounted an inscription. 
' The eiergum sometimes contiuns the date of the coin, 
expressing in what consulship of the emperor it was struck, 
as Cos. III., upon the reverse of an Antoninus. Some- 
times it ognifiei ^e place where it was struck, and to which 
the coin properly belonged, as a. u. al. for Signa Mrmeta 
jUexaadriit, upon the reverse of a Lacinias. Sometimes 
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the name of a province, the reduction of which the medal 
is dedgned to celebrate; as Judsa on the levene of a 
Veipanan. 

We have ftated that medaU are . of great importance to 
the study of history. Thej, Indeed, furnish the principal 
proof of historic truth, as their efidence reaches to the 
most remote ages, at well aa to the most remote countriet. 
Vdllant, in his learned history of the Syrian kings, printed 
at Paris, 1681, first. fixed the dates, and arranged the 
order of erentB in ancient historians, hy means of these 
intnllible vouchers. Thus he was enabled to ascertain 
the chronology and progress of events of three of the 
■Host important kingdoms of the ancient world; viz. those 
of Egypt, of Syria, and of Parthia. , The study of the 
Roman medals has, in this respect, an advantage over that 
of Greek coins, dnce they serve not only to illustrate the 
chronology of reigns, but to aid us in the intNpretadon 
of particular events. To this purpose, besides the portrait 
of the prince, and dale of his consulship, or of his tribuoi- 
tian pfiwer, we have a representation, or poetical symbol 
of some grand event on the reverse. In a word, the seriei 
of Roman coins presents the very best suite of documents 
relating to the Roman History. In addition to its histo- 
rical importance, the medal is frequently a usefiil guide to 
geography, natural hbtory, architecture, ancient monu- 
ments, busts, statues, ceremonies, and the tike. See 
Addison's IHalogug$ on the Uie/uhen of Anaad Me^ai*. 
On this subject, also, Pinkerton, in his valuable work on. 
medals, has some interesting remarks; he says that, to a 
men of poetical imagination, the Roman coins must prove 
an ample source of iDtellectual delight, by means of the 
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fine personificaUons and symbols whicb are to be fbimd 
OQ their rererae. Happmen has Bometitnes the caduceui, 
or wand of Mercury, which Cicero tells us was thought to 
procure the gratification of every wish. In a gold coin of 
Severus, she baa heads of poppy to express that our 
prime bliss lies in oblivion of misfortuBe. Hope is repre- 
sented as a sprightly damsel, walking quickly and looking 
straight forward. With her lefl hand she holds up her 
garments, that they may not hinder the rapidity of her 
pace ; while, in her right hand, she holds, forth the bud of 
a flower, an emblem inlimtely more beautiful than the 
trite one of an anchor, which is the symbol of Patience> 
not of Hope. Abundance is imaged as a sedate matron, 
with a cornucopia in her hands, of which she scatters the 
fruits over the ground ; but does not hold it up, and keep 
its contents to herself, as many poets and painters have 
represented her. Security stands leaning on a pillar, in- 
dicative of her bong free from all designs and pursuits ; 
and the posture itself corresponds to her name. 

Coins also present us with countries and rivers admi- 
rably personified. On die reverse of a colonial coin, rude 
in execution, of Augustus and Agr^pa, inscribed imp. and 
Dtvi. r., the conquest of Egypt b represented by the ap- 
poute meti^hor of the crocodile, an animal almost pecu- 
liar to that country, and at that period esteemed altc^ether 
to, which is chained to a palm tree, at once a native of 
the country, and symbolic of victory. Moreover, a cabinet 
of medals, of which Rubens is said to have possessed a very 
m^ificent one, may be fonsidered as forming Uie classic 
eruifition of a pmnter. We may add, that almost all the 
uses which connect the sdence of medals with punting. 
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render it alio Bubservient to the art of the sculptor, who 
cannot less tbao profit bj tfae gtudy of the Greek coins 
in particular. The cooaectioD of the study of andent 
ccnna with architecture, conusta in the riews of many of 
the ancient edifices, which are found in perfect preserve 
adon on medals. Froelich observes, that the coins of 
Tarsus are very remarkable for a kind of perspective in 
the figures. On others are found triumphal arches, tein> 
pies, fountains, aqueducts, amphitheatres, circuses, palaces, 
columns, obelisks, baths, sea-ports, pharoses, and the like. 
The study of medals afibrds such a variety of amnse- 
ment and of instmcdoD, that we may naturally suppose it 
to be nearly as ancient as medals themselves; and yet 
andeat writers do not tiimish us with a single hint of 
collections of this kind. In the days of Greece, a col- 
lection of such coins as then existed would not be re- 
garded as an acquintian of any great value, because it 
must have consisted only of those that were struck 
by the innumer^le little states which then used the 
Greek characters and language, and of course it would 
be considered as a kind of domestic coinage, precluded 
from extension by tbe narrow limits of the inter- 
course that subsisted between difiereot provinces and 
countries. Ag soon as any communication was opened 
between the Ramans and the Greeks, the Gredan coins 
were imitated by the Roman workmen, and preserved in 
the calnnets of thdr senators among the choicest treasures. 
In a nmre advanced period of the Roman emjnre, indi- 
viduals must have formed collections of Roman coins ; for 
we find that a complete series of ulver was lately found m 
our idand, containing inclusively, all the emperors down 
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U> Carausiui. From the decline of the Roman empire 
molt branches of science were enveloped in darknesa, tilt 
the reriral of letters towards the end of the fifteenth 
centiuy. When literatare began to be cultivated in Italy, 
the study of medala, connected with that of ancient erudi- 
tion, hegan to engage attention. Accordingly Petrarch, 
who in modern times was amongat the fint persons in 
Europe that aspired to the celebrity of learning and genius, 
was likewiie the fint to revive the study of medaJn. Tbb 
eminent man,havingbeeD desired by the Emperor Charles V. 
to compose a book that should contain a history of the 
coins of illustrious men, and to place him in the list, is 
said to have returned for answer, that he would comply 
with his desire, whenever the Emperor's future life and 
actions deserved it. Availing himself of this circumstance, 
he sent that monarch a collection of gold and silver coins 
of celebrated men, " Behold !" said be, " to what men 
you have succeeded 1 Behold whom you should imitate 
and admire ! To whose very form and image you shoidd 
compose your talents ! The invaluable present I should 
have given to no one but yourself; it was due to you 
alone- I can only know or describe the deeds of these 
great men: your supreme office enables you to imitate 
them." In the next age, Alphonso, king of ArragoD, 
caused all the ancient coins that could be discovered 
throughout the provinces of Italy to be collected, which 
heplacedinanivorycabinet.and always carried about with 
him, that he might be excited to great actions by the pre- 
sence, as it w^e,ofBa many illustrious men in their images. 
To xiiose who are desirous of gaining information upon 
this interesting branch of antiquarian research, we strongly 
xecommend Mr. Pinkerton's Eiiay on HedaU. 
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Note 6. p. 119. 

Mechanical powers are dmple arrangements by wbich 
we gaiu power at the expease of tune; thus, if a certain 
weight can be raiaed to a certain height bf unaasisted 
strength, nnd the lame thing is aflerwartU done with one 
taitb part of the exertion, through the use of a mechanic 
power, it will be found to occupy ten time* aa much time. 
In many cases, however, Ios« of time is not to be put in 
competition with the ability to do a thing; and since the 
advantages which the mechanical powers afford to man, 
by enaUing him to perform feats which, without their 
asEistaoce, would have been for ever beyond his reach, are 
incalculably great, the wa^te of time is overlooked, and is 
much more than balanced in the general result. It is true 
that, if there are several small wdghts, manageable by 
human strength, to be raised to a certain height, it may be 
full as convenient to elevate them one by one, as to take 
the advantage of the mechanical powers in rusing them 
all at once; because the same time will be necessary in 
both cases : but suppose we should have an enonnous 
block of stone, or a great tree to nuse; bodies of this 
descrip^n cannot be separated into parts proportionable 
to the human strength, without immense labour, nor, 
peiiiaps, without rendering them unfit for those puiposes 
to which they are to be applied ; hence then the great 
importuice of the mechanical powers, by the use of which 
a man is able to manage with ease a w^ht many times 
greater than himself. 

To understand the principle of a mechanical power, we 
must revert to the doctrine of momentum. It will be 
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remembered, that ■ tmall b&ll, weighing only two pounds, 
and moving at the rate of SOO feet in a secoad, will pro* 
duce as mutdi eSbct as a cannon ball of ten poonda in 
wei^t, prorided it onl; mo*ed at the rate of 100 feet in 
the ume time ; in like manner a ball wdghing one pound 
ina; be made to balance anotber of fire pounds, bj pladng 
it five times &rther from the centre of motiou ; for in lucfa 
a case, for everj inch of space tbrongb which the large 
ball paues, the small one will traverse five indies, and will 
thus generate five times the momentum. This may be 
rendered still more evident bj turning to page 373^ where 
the lee-taw is described, wiiich, in fact, is a true mechanical 
power. It willbeat onceerident,fromaninspeclionofthe 
figure, that the lesser bo; will pass over a much greater space, 
in equal time, than the greater bo;, and thus generate nu»e 
momentom, which compensates for bit defect in wdght, and 
renden him a balance for his heavier companion. It is cu- 
rious to reflect upon what a umple, and apparently trivial 
truth the mechanical powers are founded, viz. that thelengths 
of drclea are in proportion to their diametera; for it is aa 
immediBte consequents of thb property of the drcle, that 
if H rod of iron, or beam of wood, be placed on a point or 
juvot, so that it may move, as a see-Mw board does, round 
its prop, the two ends will go through parts of circles, 
each proportioned to that arm of the beam to which it 
belongs; the two circles will be equal if the pivot is in the 
centre or middle point of the beam; but if it is nearer 
one end than the other, say five times, that end will pas* 
through a drcular space, or arc, five times shorter than 
the drcular space the other end goes through in the 
same time. If, then, the end of the long beam goes 
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through fi*e tiroea the qpace, it must more with fire times 
the Bwifbieaa of the ^ort end, since both move ta the 
some time ; and, therefore, any force ^plied to the long 
end must overcome the reaistance of five times that force 
lulled At the of^Kwite end, NDce the two ends move in 
contraiy directions ; hence one pound placed at ^e long 
end would balance five placed at the dioit end. The 
beam we have been deicribiDg constitutes the first of the 
mechanical powers, and is termed the lever. Tb«e are, 
be«des five others, viz. the whttt and axle; ^etttcSaed 
plane ; the tcreui ; the puUey ; and the medge ; out Of 
the whole, or a part of which, it will be found that every 
DiechanicBt engine or piece of machinery is cooitructed. 

The LE vEK being the simplest of all the mechanic poweri, 
is in general considered the first. It is an inflexible rod 
or bar of any kind, so disposed as to turn on a pjvat or ' 
prop, which is always called its_/ufcru«>. It hat the wei^f 
or resistance to be overcome attached to some tme 
part of its lengtb, and the power which is to over; 
come that resistance applied to another ; . and, ^ce 
th&jtower, renttance, and _/Wi7nini admit of various posi> 
tions with r^ard to each other, so is the lever divided 
into three kinds or modificauons, distinguished as tlie first, 
second, and third kinds of lever. That portion of it 
which u coatuned between the fulcrum and the power, 
if called the acting part or arm of the lever ; and that part 
wliich is between the fulcrum and resistance, its reustiog 
part or arm. 

In the lever of the first kind, the bdcrum is placed 
between the power and the reustance. A poker, in tb« 
o * 
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act of Mining the fire, well illustntei thii nibject ; the 
bar u thefiilcTUKi, the hand the power, and the coals the 
renBtance to be overcome. Another common applicadon 
ot lii'u kind of lever is the crow-bar, or hand-^iike, used 
. (or niiaing a lai^e stone or wnght. In all these cases, 
power is gaiaed in prqiortioD as the distance from the 
fulcrum to the power, or part where the men apply tbdr 
strength, is greater than the distance &om the fulcrum to 
that end under the stone or weight. A moment's reflec- 
tioD will show the rationale of this fact ; for it is evident 
that if both the arms of the lever be equal, that ia to say, 
if the fulcrum be midway between the power and weight, 
.no advantage can be gained by it, because tbey pass over 
equal space* in the same time; and, according to the 
fundamental piinciple already Iwd down, at advantage or 
poiDtr ii gmned, time mial be latl ; but, since no time is 
lott under such circumstances, there ronnot be any power 
guned. If now, we suppose thefulcmm to be so removed 
towards the weight, as to make the acting arm of the lever 
three times the length of the resisting arm, we shall obtun 
■ lever which gains power in the proportion of three to 
one, that is, a single pound-wdght applied at the upper 
end win balance three pounds suspended at the other. A 
pur of icisson connsts of two levers of this kind, united 
in one common fi)lcTum ; thus the ptnnt at which the two 
levert are screwed together is the fulcrum ; the handles ta 
which the power of the fingers is applied, are the ex- 
tremities of the acting part of the levers, and the cutting 
part of the tdssors are the resisUng parts of the levers ; 
the longer, therefore, the handles, and the shorter the 
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ptnnti of the tdasors, the more easil; you cut with them. 
A penoQ vho has any hard Bubstnitce to cut, without any 
knowledge of the theory, diminishes as much bs possible 
the length of the reiuBtiug arms, or cutting part of the 
scisson, by making use of that part of the instrument 
. neafeit the screw or rivet. Snufiers are levers of & similar 
description; so are most kind of pincers, the power of 
which consists in the resisting arm being very short in 
comparison with the acting one. 

In the lever of the second kind, the reaiatance or weight 
is between the fulcrum and the power. Numberless in- 
stances of its ^iplication daily present themselves to our 
notice; amongst which may be enumerated the common 
cutting knife, used by last and patten makers, one end of 
which is fixed to the work-bench by a swivel-hook. Two 
men carrying a load between them, by one or more poles, 
as a sedui chair, or as brewers carrying a cask of beer, in 
which case dther the back 0t front man may be considered 
as the fulcrum, and tbe other as the power. Every door 
which turoBupon its hinges is alever of tlusUnd; the hinges 
may be conudered as the fulcrum, or centre of motion, the 
whole door is the wdgfat to be moved, and the power is 
applied to tliat ^de on which the handle is usually fixed. 
Nut-crackers, oars, rudders of ships, likewise &11 under the 
same division. The boat is the weight to be moved, the 
water is the fulcrum, and the waterman at the oar is the 
power. The masts of ships are also levers of the second 
kind, for the bottom of the vessel is the fulcrum, the ship 
the weight, and the wind acting agunst the swl is the 
moving power. In this kind of leyer the power or ad- 
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vantage it gaiaed in praportioa as the dUttuce of tbe 
power ii greater than tbe distance of the weight fimn the 
fulctum ; if, for instance, tbe wd^ bang at one inchfrom 
the fiilcTum, and the power acts at five inches iromit, the 
power gained is five to one ; because, in mch a case, the 
power passes over five timet as great s space as the 
w^ht. It is thus evident why there is coniideTBble diffi- 
ciilty in pudtii^ open a hcav; door, if the Iiand is applied 
to the pan next the hinges, although it may be opened 
with the greatest ease in the nioal method. In the third 
Und of lerer, the fidcrum is agtun at one of the extremi- 
ties, the wnght or resistance at the other ; and it is now 
the power which is applied between tbe fiilcrum and 
resistance. As in this case tbe wedght is hrther from the 
centre of motion than the powo', such a, lejer is never 
used, except in cases of absolute necesuty, as in the case 
of lifHng up a ladder perpendicularly, b order to place it 
against a wall. Tbe man who raises it cannot place his 
hands on tbe upper part of tbe ladder; tbe power, there- 
fore, is necessarily placed mudt nearer tbe iidcmm dian 
tbe wdght; for tbe hands are the power, the ground tbe 
fiilcrum, and tbe uppw part of the ladder the wt^t. 
Hie use of the common fire-tongs is another exampte,but 
the circumstance that principally gives this lever impor- 
tance is, that tbe limb* of men and auimali are actuated 
by it; for tbe bones are the levers, while the joints are 
the fulcra, and the muscles which give motion to the 
limbs, or produce tbe power, are inserted and act close to 
thejconti, while tbe action is produced at the extremitiesi 
tbe consequence of such an arrabgement is, that Hlthongh 
the muscles must necessarily exert an enormous con- 
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tractile force to produce great action at the extremities, 
yet a celerity of modon ensues which could not be equally 
well provided for in any other manner. We may adduce 
one example in illustration of this fact. laliftingawei^t 
with the band, the lower part of the arm becomes a lever 
of the third kind; the elbow is the fiilcrum ; the musclfs 
of the fleshy part of the aim the power ; and as these are 
nearer to the elbow than the hand, it is necessary that 
thdr power should exceed the weight to be raised. The 
disadvantage, however, with respect t^ power, is more 
than compensated by the convenience resulting &oin thla 
structure of the arm ; and it is no doubt that which is 
best ad^ted to enable it to perform its various functions. 
From these observatiDns it must appear, that although 
this arrai^ement must be mentioned «s a modification of 
the lever, it cannot, in strictDess, be called a mechanical 
poweri nnce itsresitting arm is in all cases, exc^t one, 
longer than the acting arm, and in that one case is equal 
to it, on wlucb account it never can gam power, but in 
most instances must lose it. 

The Whbbl «nd Axle is tjie next mechanical power 
to be considered ; it must be well known to every reader 
who has seen a village well; for it is by this power that 
the bucket is drawn up, although in such cases, ioateat) 
of a wheel attached to the axle, Aere is generally only a 
crooked handle, which answers die purpose of winding 
the rope round the axle, and thus nusing the bucket, as 
may be seen in the ei^raving at the bead of our third 
Chapter. ItiBeTident,liowever, that this crooked handle 
is equivalent to a wheel ; for the handle describes a circle 
as it revolves, while the straight piece which is united to 
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die Bxle coiretponds with tfae spoke of a wheel. Thi* 
power may be resolved into a lever ; in fact, what u it 
but a lever moving round sn axle? and always retaining 
the efiect giuned during every part of the motion, by 
means of a rope wound round the butt end of the axle ; 
the spoke of the wheel bong the long ann of the lever, 
and the half diameter of the axle its short arm. Theaile 
is not in iteelf a mechanical power, for it U as impotrait 
ai a lever, whose fulcrum is in the centre ; but add to it 
the wheel, and we have a power which will increase in 
proportion as the circumference of the wheel exceeds that 
of the axle. This arises from the velocity of the circum^ 
feience bdng so much greater than that of the axle, as it 
ii further from the centre of modon ; for the wheel 
detcribea a greU circle in the same space of time that the 
axle describes a small one; therefore the power is<in- 
creased in the same proportion as the cut^umference of 
the wheel is greater than that of the axle. Those who 
have ever drawn a bucket from a well by this machine, 
muft have observed, that as the bucket ascended nearer 
the top the difficulty increased; such an effect must neces- 
sarily follow frora the views we have just oflered ; for 
whenever the rope coils more than once the length of 
the axle, the difference between its circumference and 
that of the wheel is necessarily diminbhed. To the prin- 
ciple of the wheel and axle may be referred the capstan, 
windlass, and all those numerous kinds of cranes which 
are to be seen at the different wharfs on the banks of the 
river Thames. It is scarcely necessary to add, that the 
Ibrce of tfae wind-mill depends upon a nmilar power. The 
tread-milt furniahei another striking example. The wheel 
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and axle is sometinm uied to multiply motion, ioBtead of 
to gain power, as in tbe multiplying wheei of the common 
jacii, to wliicb it is applied when the weight cannot con- 
veniently have a long line of descent ; a heavy weight i« 
in this caie made to act upon the axle, while the wheel, 
by its greatest circumference, winds up a much longer quan- 
tity of line than tbe wnple descent of the weight could 
require, and thus the machine is made to go much longer 
without wiudiug than it otherwise would do. 

Tfli PnLLEY is B power of very estenaive application. 
Every one must bave seen a pulley ; it is a circular and 
lat piece of wood or metal, with a string which runs in a 
groove round it. Where, however, this is fiied,it cannot 
affi]rd any power to raise a weight ; for it is evident, that, 
in order to raise it, tbe power must be greater than the 
weight, and that if the rope be pulled down one inch, the 
weigbt will only ascend the same space; consequently, 
there cannot be any mechanical advantage from the 
arningemeDt. This, however, is not the case, where the 
pulley is not fixed. Suppose one end of the rope be (list- 
ened to a bfxA in the ceiling, and that to the moveable 
pulley on tbe rope a cask be attached, is it not evident 
that the hand e[^lied to the other extremity of tbe rope 
will sustain it more easily than if it held the cask sus- 
pended to a <orU wiUiout a pulley ? Experience shows 
that this is the fact, and theory explains it by suggesting 
' that the fixed hook sustains half tbe weight, and that the 
hand, thereibre, has only the other half to sustain. The 
hook will also aflbrd the same assistance in raising tbe 
weight as in sustaining it; if the hand has but one 
lialf the wdght to sustain, it will also hare oidy one half 
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the weight to iwie ; but obscrre, layi Mr*. Mareet, Ati 
in railing tfae weight, the ydodtj of the band nimt be 
double that of the cask; for in order to raise the weight 
one inch the baud roust draw each of the strings one inch; 
the whole string is therefore shortened two inches, while 
the weight b ruied only one. Pulleys then act on the 
same priudple as the lerer, the defidency of strength of 
the power bdng coropensated b; its supoior velodt;. It 
will follow, from these premises, that the greater the 
number of puUejis connected by s string, the more easily 
the w^ht b raised, as the difficulty b divided amongit 
the number of strings, or ratber of parts into which the 
string u divided by the pulleys. Several pulleys, thus 
connected, form what is called a system, or tackle bf 
pulleys. They may have been seen suspended from cranes, 
to riuse goods into warehouses, and in ships tO draw up 

Ths Inclined Plane b a mechanic power which b 
seldom used in the coustniction of machinery, but applies 
more particularly to the moving or raising of loads upon 
slopes or hills, as in rolling a cask up or down a sloping 
plank into or out of a cart or cellar, or drawing a car- 
riage up a sloping road or hill, all which operations are 
. peribrmad with less exertion than would be required if 
the same toad were lifted perpendicularly. It is a power 
which cannot be resolved into that of the lever; it is a 
dbtinct principle, and those writers who have attempted 
to wmplify the mechanical powers, have been obliged to 
acknowledge the inclined plane as elementary. The 
method of estimating the advantage guned by this me- 
chanical power b very easy; for jutt as much as the 
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length of the plane exceeds iu perpendicular hdght, so 
much is the advantage guned ; if, for iastaace, its length 
be three times greater than ita height, a. weight could be 
drawn to its summit with a third part of the strength re- 
quired for lifting it up at the end; but; in accordance 
with the principle so frequently alluded to, such a power 
will be at the expense of time, for there wiil be three 
times more space to pass over. The reason why horses 
are eased by taking a zigzag direction, in ascending or 
descending a sleep hill, will appear from the preceding 
account of the action of the inclined plane, because in 
this way the effective length of the inclining surfece is 
increased while its height remans the same. 

Thr Wedoe is rather a compound, than a dbtinct rae- 
dianical power ; since it is composed of two inclined 
[Janes, and in action frequently performs the functions 
of a lever. It is sometimes employed in nusing bodies, 
thus the largest ship may be raised to a small height by 
driving a wedge below it; but its more common ap- 
plication b that of dividing and cleaving bodies. As an 
elevator, it resembles exactly the inclined plane; for the 
action Is obviously the very same, whether the wedge be 
pu^ed under tlie load, or the load be drawn over the 
wedge.' But wheu the wedge is drawn forward, the per- 
cussive tremor excited destroys, for an instant, the ad- 
heaon or friction at its sides, and augments prodigiously 
the effect. From this principle chiefly is derived the 
power of the wedge in rending wood and other substances. 
It then acts besides as a lever, insinuating itself into the 
clefl as fast as the parts are opened by the vibrating con- 
cussion. To bring the action of the wedge, therefore) 
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under a strict celculatioD, would be eitremel; difficult, if 
not unpossible. Its ef^tb are chiefly discovered by ex- 
perience. AU the rariouB kiodj of cutting tools, such at 
axes, knivee, cbisela, saws, planes, and files, are onlj dif- 
fereot modifications of the wedge. 

The Scbew is a most efficient mechanic power, and b 
of great force and general application. It is in realitj 
nothing more than an inclined plane fonned round a 
cylinder, instead of b«ng a continued straight line. Itr 
power is, therefore, esdmated by taking its circumference, 
and dividing this by the distance between any two of its 
threads ; for what is taking the circumierence of a screw, 
but another mode of measuring the length of the'inclined 
plane which wraps round it P and taking the dbtance be- 
tween one thread and the next to it, is but measuring the 
rise of that inclined plane in such length ; and from the 
properties of the inclined plane, it follows, that the closer 
the threads of a screw are together, in proportion to its 
diameter, the greater will be the power g^ned by it. 

Note 6. p. ie2. 

If some extraneous force were were not applied, in a 
clock or watch, to mmntain or perpetuate the natural 
vibrations of a pendulum, or oscillations of a balance, tbey 
would soon come to rest, by reason of friction in the 
mechanism, and the resistance opposed by the air to the 
parts in motion. This force, in the larger clocks, ii 
usually a suspended weight ; but, in the portable clock 
and watches, it is a spring coiled in a metallic box, that 
actuates the wheel<work by gradually unbending itself. 
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In the fonner of these cases, the wei^t is Buspended bj a 
COTd or chfUQ that ii coiled round a cylinder when wound 
up, which cylinder being of uniform diuneter throughout 
its length, U acted on bj the cord, when last at the inte- 
rior end, by a similar force in every situatian ; and, there- 
fore, imparts through the train, connected with iu great 
wheel, invariable impuUes to the escapcment-wheel, at 
evei^ vibration of the pendulum ; which pendulum re- 
ceives therefrom such a slight push, as is Just sufGdent to 
restore the momeutum which it loses from friciion and 
the air's resistance, and thus the uniform motion of the 
pendulum is perpetuated. But when a spring is sub- 
stituted for a weight, it is clear that ita agency cannot be 
uniform, since, as the reader will ieam by turning to page 
lTl.,it is a general law, that elastic bodies, in the recovery 
of their fonn, after the removal of the compressing force, 
exert a greater power at first than at last, so that the 
whole progress of restoration is a retarded motion. It, - 
therefore, became necessary to Introduce some mechanical 
s which might etjualize such motion. This 
cted by an apparatus termed a FirsEE, and 
is nottiing more than the application of the wheel and 
axle ; it is that conical barrel seen in most watches round 
which the chiun coils in the. act of winding up. When 
the fusee is fiill of chain, or the watch is wound up, the 
Bpriug, through the medium of the chain, will act upon its 
upper part, which being very near the centre will give the 
spring but little power ; but, as the spring uncoils and di. 
imnishes in strength, it will act upon a la^er part of the 
fusee, until at last it gets to the bottom of it, and conse- 
quently, if the several increasing grooves upon it are made 
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to increaie ia the same proportion ai the power of the 
ipnng decreaws, an equable force miiit be obtwned. 

Note 7. p. 162. 
The elastic property of iron i^riiig» hu beeo lately ex* 
Hnplified in a very striking nanDer, by the iaTeniion of 
Pntt's elastic chain and beds ; which, instead of the usual 
stuffing of feathers, are filled with iron wire 1 1 I which 
u twisted into spiral form. Down itself cannot be more 
gentle nor springy; it yields to pressure, end yet never 
becomes lumpy : beds thus constructed have the advantage 
of not heating the body ; aud, above all, they never re- 
quire to be shaken or ** made." Had Vulcan fortunately 
made such a diicovery before hit ejectment ^m Olympus, 
his wife, Venus, would surely never have treated him with 
that contempt which mythologists have recorded of her ; 
while her priestesses, the house-maids, must, in gra^tude, 
have been bound to extend their protection to a bene- 
factor, who could save them so much daily labour. For 
particulars of this curious invention, the reader may con- 
sult the LiUranf GaxetU for March 17. 1827. 

Notes, p. 164. 
The pheoomenon has been explained as depencUng updn 
the inertia of the parts of matter, which renders a certain 
time necessary in order to communicate to any body a 
senuble motion ; so that when a body,' moving with con- 
siderable veiodty, meets with another of much greater 
size, it experiences almost as much resistance a> if the 
latter were fixed. Nothing is easier to be divided than 
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water ; jet, if the palm of the hand be struck with some 
velod^ against ita «ur&ce, a conuderabte d^ree of re- 
sistance, and even of pain, is experienced from it, as if a 
solid bodj had been stnick ; nay, a mudcet-boll, when fired 
against water, is repelled and even flattened by it. la lilie 
manner, if we load a musket with powder, and instead of 
a ball, introduce a candle, and fire it agiunst a board, the 
latter will be pierced by the candle end, as if bj a bill. 
The cause of tliis phenomenon, no doubt, is that thera^ 
motion with which the candle end is impelled, does not 
allow it time to be flattened, and therefore it acts as a 
hard bod J. 

Notes, p. 165. 
Impatient, or T^ike^A me not, afRirdi a good example. 
The seed-vessel consists of one cell with live divisions; 
each of these, when die seed is ripe, on being touched, 
suddenly folds itself into a spiral form, leaps from the 
stalk, and disperses the seeds to a great distance by its 
elasddty. The cap«ule of the geranium and the beard of 
wild oats are twisted lor a similar purpose. (Dabwin'i 
Botanic Garden.) The seed-vessel of euphorlna is ex- 
tremely elastic, projecting the seeds with great force. An 
elastic pouch also serve* to scatter the seeds of the 

Note 10. p. 173. 

" When a native of Macoushi goee in quest of leathered 

gnme, or other birds, he seldom carries his bow and 

arrows. It is the blovr-jiipe he then u*ei. This extra* 

ordinary tube of death is, perhaps, one of the greatest 
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natural curiosilieB in Guiana. It ii not found in the 
country of MacoiiBbi. Those Indiana tell jrou that it 
growB to the soutb-neat of them, in the wilda which ex- 
t«id betwixt them and the lUo Negro. The reed must 
grow to an amazing length, as the part the Indiana uk is 
from ten to eleven feet long, and no tapering can be per- 
ceived in it, one end-being as thick a£ the other. It is of 
a bright j'ellow colour, perfectly smooth both inside and 
out. It grows hollow ; nor is there the least appearance 
of a knot or joint throughout tbe whole extent. The 
natives call it ourah. Tbis, of itself, is too elender to 
answer the end of a blow-pipe ; but there is a species of 
pelmn, larger and stronger, and common in Guiana, end 
this the Indians make use of as a case, in which they put 
the ourah. It is brown, susceptible of a fine polish, and 
^pears as if it had joints five or ux inches from each 
other. It is called lanourah, and tbe pulp inside iseasil]' 
extracted, by sleeping it for a few days in water. Thus 
the ourah and samourah, one within the other, form tbe 
blow'^pe of Guiana. The end which is applied to the 
mouth is tied round with a small silk-grass cord, to pre- 
vent its splitting j and the other end, which is apt to strike 
against the ground, is secured by the seed of the acuero 
fruit, cut horizontally through the middle, with a hole 
made in the end, through which is put the extremity of 
the blow~pipe. It is fastened on with string on the out- 
side, and the ioude is filled up with wild bees-was. The 
arrow is from nine to ten inches long. It is made out of 
the leaf of a species of palm-tree, called ctmconrile, hard 
and brittle, and pointed as sharp as a needle. About an 
inch of the pointed end is poisoned with the nwuraA. The 



b, Google 



14] 

other end M burnt, to ntRke it still harder, and wild cotton 
ii put round it for about an inch and s half. It requires 
conMderable practice to put on this cotton well. It most 
just be large enough to fit the hollow of the tube, sqd 
taper off to nothing downwards. The; Ue it on with 
a thread o( the silk grass, to prevent its slipping off the 

" The Indians have shown ingenuity in making a quiver 
to hold the arrow). It will contain from five to ux 
hundred, • » ■ • • 



With a quiver of poisoned arrows slung over his shoulder, 
and with his blow-pipe in his hand, in the same [Kisition 
as a soldier carries his niusket, see the Meconshi Indian 
advancing towards the forest in quest of powises, maroudis, 
waracabas, end other feathered game. 

" These generally sit high up in the tall and tufled trees, 
but still are not out of the Indian's reach; lor his blow- 
pipe, at its greatest elevation, will send an arrow 300 feet. 
Silent as midnight he steals under them, and so cautiousl; 
does he tread the ground, that the fallen leaves rustle not 
beneath his feet. His ears are open to the least sound, 
while hb eye, keen as that of the lynx, is employed in 
finding out the game in the thickest shade. Of^ he 
imitates their cry, and decoys them from tree to tree, till 
theyarewithinrangeof his tube. Then taking a poisoned 
arrow from his quiver, he puts it in the blow-pipe, and 
collects his breath for the fetal puff. About two feet 
from the end through winch he blows, there are fastened 
two teeth of the acouri, and these serve him for a «ght. 
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Silent and smft the arrow flies, and seldom ^s to pierce 
the object at which it is tent. Sometimes the wounded 
bird remtuns in the euae tree where it was shot, aad in 
three minutes falls down at the Indian's feet. Should he 
take wing, his ffight is of ^ort duration, and the Indian, 
following the direction he has gone, is sure to find him 
dead. It is natural lo imagine that, when a slight wound 
only it infficted, the game will make its escape. Par 
otherwise ; the woorali poison almost inatantaneously 
mixes with blood or water, so that if yon wet your finger, 
and dash it along the poisoned arrow in the quickest 
manner possible, you are sure to carry off some of the 
poison. Though three minutes generally elapse before the 
coavuluons come on in the wounded bird, still a stupor 
evidently takes place sooner, and this stupor manifests 
itself by an ^parent UDwillingDess in the bird to move. . 

" The Indian, on his return home, carefully su^nds his 
blow-pipe from the top of hi* Sf»ral roof; seldom placing 
it in an oblique poution, lest it should receive a cast." — 
Waiekton'i Wanderiitgt in SouA America, p. 68. 

Note 10, p. 213. 

If a cone, or sugar-loai^ be cut through in certain di- 
rections, we ihall obtMn certain figures which are termed 
foaic tedium ! thus, if we cut through the sugar-loaf in 
a direction parallel to its base, or bottom, the outline or 
e<%e of the loaf where it is cut will be a arde. If the 
cut is made so as to slant, and not be parallel to the base 
of the loaf, the outline is an etftpif, provided the cut goes 
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quite through the sides of the loaf all round; but if it 
goes slanting, and parallel to the line of the loaf's ride, 
the outline is a parabola, a conic section, or curve, to 
which this note more immediately relates. This cuire is 
distinguished by characteristic properties, ererj point of 
it bearing a certain fixed relation to a certain point within 
it, as the circle does to its centre. 

Note 11. p.219; 

During the dreadful earthquake of Lisbon, bands of 
wretches took advantage of the general consternation to 
commit the most atrocious acts of robbery and murder. 
In tact a considerable part of the city was destroyed by 
incendiaries, wbo, during the disaster, set fire to the houses, 
that they might pillage them with greyer impunity. 

Note 19. p. S30. 
Soils conriet of a mixture of (Ufferent finely divided 
earthy matter, with animal or vegetable substances in a 
state of decomposition. In order, therefore, to form a 
just idea of their nature, it is necessary to conceive dif- 
ferent rocks decomposed, or ground into parts and powder 
of difibront d^;rees of fineness; some of their soluble 
parts dissolved t^ water, and that water adhering to the 
mass, and the whole mixed with larger or smaller quan- 
tities of the renuuns of vegetables and animals, in difle^nt 
stages of decay. Hence it will follow, that certain rodcs 
will give origin to particular soils i thus poor and hungr]' 
soils, such as are produced from the decomposition of 
granite and sandstone, remain very often for ages with only 
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H thia covering or vegetation ; while soils from the decom- 
|)ontion of limestone, chalk, and basalt, are often clothed 
bf nature with the perennial grasaet; and afibrd, ttben 
ploughed up, a rich bed of vegetation for every ipeciea of 
cultivated plant. In adverting to this subject. Dr. Buck- 
land, in his inaugural lecture, veij justly observes, that it 
furnishes an instance of relation between the v^etabU 
and mineral kingdoms, and of the Bdiq)tation of one to 
the other, which alnays implies design in the surest man- 
ner ; for had not the surface of the earth been thus pre- 
pared for their reception, where would have been the use 
of all that admirable systan of organization bestowed upon 
vegetables ? ' And it is no small proof of design in the 
arrangement of the materials that compose the surfiice of 
our earth, that whereas the primitive and granitic rocks 
are least calculated to alford a fertile soil, they are for the 
most part made to constitute the mountain districts of the 
world, which, &ora their elevation and irreguiarities, 
would otherwise be but ill adapted for human habitation ; 
whilst the lower and more temperate regions are usually 
composed of derivative or secondary strata, in which the 
compound nature of their ingredients qualifies thero to be 
of the greatest utility to mankind by their subserviency to 
the purposes of luxuriant vegetation. 

No doubt, then, can exist as to the important connection 
between the geological structure of a country, and its de- 
gree of fertility; but the subject has not received the 
attention which it merits. Geological memoirs abound 
with hints and scattered notices, but we believe that, ^th 
the exception we are about to notice, there does not exist 
any memoir which professes to describe the different rocks 
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in a neighbourhood, with & view to trace the variatioiK in 
its soils according to the change of the substrata. The 
essay to which we allude, is a p^ier published in the fint 
volume of the Transactions of the Rojal Geological So- 
ciety, entitled, " Obtervaliom on Ihe Gtologicai Stmctvrr 
of ComwaS, witi a mfto to trace itt comtecHoH leith, and 
infivence upon iti agrictilliiral economi/, and to eilab&th a 
ration/ll tyttetn of improvaaeni by the icienlific applicalion 
cfmneral maaure." We shall extract some passages from 
this paper, in order to confirm the assertion made in the 
test. " There is certainly no district in the Bridsh empire 
where the natural reUtiona between the rarieties of toU 
and the sul^ent rocks can be more easily discovered 
and traced, or more eBectually inrestigated, than in the 
county of Cornwall; and no where can the information, 
which such an enquiry is calculated to affiird, be more 
immediately and successfully applied for the improvenent 
of waste lands, and the general advancement of agricul- 
tural science. 

" As we advance from a primitive to an alluvial district, 
the relations to which I have alluded become gradually 
less distinct and apparent, and are ultimately lost in the 
confused compliciUion of the soil itself,and in that general 
obscurity which necessarily envelopes every object in a 
slate of decompoudon; we can, therefore, only hope to 
succeed in such an investigation by a patient and laborious 
examination of a primitive country, af^ which we may 
be enabled to extend our enquiries with advantage through 
those districts which are more completely covered with 
soil, and obscured by luxuriant vegetation; as the eye 
gadog upon a beuitiful statue, traces the outline of the 
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limbs, and the aveUing oMtour of it* form, through the 
flowing drE^ierieB which inveat it. The county of Coin- 
wall ma; be Mod to comist of four primary toclu, each of 
which, by decoinpoaitiini, ffvf origio to a peculiar soil, 
distinct in it> nature and cbaracten, and reqturing an stp- 
propriate syitem of cultivatioD and improveineDt. Tb^ 
.all, bower^r, agree in one esaentisl particular, their earth; 
comtoDBtioni are tew and ample; the great object of art, 
therefore, b to extend and multiply them, and therdiy 
to increase and diversify thor chemical and mechanical 
agencies. In alluvial districts the very contrary obtains 
for nature has already mixed and -compounded the dif- 
ferent particlea of rocks in every proportion, and in every 
manner, and baa therefore left but little to be effected by 
the suggestiong of Kience, or the resources of art. The 
principal rocks of whidi Cornwall consists are granite, 
slate, hornUende rocfcs, and serpentine. Beds of lime- 
stones, dykei of porphyry, v^b of quartz, and those of 
other minerals, will also claim a portion of our attenlioii, 
inasmuch as they produce an influence upon the soils 
beneath which they occur. 

** Granite f<vms the skeleton of the county, upon which 
all the other formations repose; the soil to which its du< 
integration give* origin, i« provincially termed a grotean 
toil; it occupies a very considerable area of the peniotula 
of Cornwall, constitutii^ not lew than 300,000 acres, one 
half of which is uninclosed waste land, affording a scanty 
pasturage for a miserable breed o£ sheep and goati ; but 
iriiich, by drainage and judicious culdv^aon, might, with- 
out doubt, be much improved. The other portion of 
growan land is eadowed witli various degrees of fertility 
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and c^wbilitf of DnproraneDt, in different diitrkts, ot 
vrea in (fiferent ^ota in tfae same district; a fact which 
(Bems to hare an iminadiatc coPMrtion with the nature 
of the greiiitic Babatratum, and cooteqnantlf to aAnit of 
eluddatJon 6vm the enquiriee of tlie geologist. Hat the 
texture of granite, and the proportion of its component 
parti, hare a conudefable influence upon the fertility of 
the juperincumbent aoil, will become erident on a bare 
ingpectiDn of specimena brought from IcniJe and barren 
di«trictB. Mr.Tyacke, of Oodo^hin, hat fomiBbed die 
tocietf with some striking specimeiw in confirmation o[ 
this tact, and i^ere equally latiifiwtaTy and condurire 
have been added bj Mr. Giddy, the active curator of the 
museum. It is hardly neceMuy to remark, that granite 
consists of three aubatancea in the state of mechanicid ad- 
mixture, viz, feiipar, mica, and qaarti, the firlt and last of 
which bdng essentially different in chemical c«Mnpa»tion, 
are necessarily so in their agricultural influence. Felspar 
b capable of bemg, in part, resolved into aluminons eefth, 
uid includes, moreover, leveral dementi which have been 
discovered by experience to be highly coogeoial to the 
process of vegetation; quartz, on the contnTy, has a 
powerful tendency to resist disintegration, and, even when 
it is decomposed, is reduced only into nliceous particles. 
The nature of fel^r varies also very conaderaUy in dif- 
ferent kinds of granite ; it occurs sometimes in an earthy 
form, is easily pulverized, and emits, when breathed i^n, 
a Btroi^ smell of aluminous earth ; at other times, it is met 
with in a hard, compact, and leas euthy state, not eaoly 
yielding to the action of ^ and moisture. In somefelspar 
the proportion of its uUceous greatly exceeds ^at of its 
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aliumnoiu doneDts, and in otfaen, again, m^nena fcnnu 
aconstitueDtpart. The relative proportion of mica sppean 
alto to have tome influence, and where thii ingredient 
occun in conaidenble quandtieB, it it generally biUcatiTe 
of a poor and light toil. There are, beades, inddental 
ingredients in granite which must be taken into account, 
such, for instance, as iron, whose presence not only dispoee* 
the rock to a more rapid decompodtion, but freqtientlf 
becomes a osefiil dement in the reaulting loil. It would 
appear, then, from these views, that the value of a growan 
soil will bear a relation to the proportion of felspar in the 
subjacent granite; it is, therefore, b drcumatance nhi(^ 
should always be examined by the scientific agriculturist, 
who withes to form a correct estimate.of the capabilitia 
of any gianite district. Upon an examination of many of 
the mone fertile parts of Cornwall, this fact is Tery itrik- 
JBf^j exemplified ; it will he found, that in such districts 
die quanti^ of felqtar in the granite F&ries from TO to 90 
percent; and that it possesses also the earthy texture 
which BO greatly accelerates its decomposdon; this is one 
of the mineralogical drcumstances which will explain the 
unusual fertility of Saint Qurian, Sennao, and Saint Levan, 
near the Land's End ; the lands of which are let, upon an 
averse, at the rent of four pounds per acre. On the other 
hand, let the geolopst, on passing over the dreary and 
barren moors which occupy the middle of the county, 
collect specimens of its granite, and they will be found to 
ofibr astiiUng contrast to those of more fruitflil districts; 
many other instancei might be mentioned, but the geolo- 
gist will hare no difficulty in multiplying them. As a 
general rule it may be stated, that in order to obtain the 
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greatest fertility, the proportion of nliceoua matter in a 
ioil ought to be increased according to the quantity of 
rain that fall*, or rather, perhopg, to the frequency of iti 
recurrence; for it ia evident, that one of the piindpal 
eSetts of tbia element, i* to diminish in the Mil ita capacity 
for moisture ; we accordingtj find, that in the rainj rlimWf 
of Turin, the moat prolific aoil has from 77 to 80 per cent, 
of aliceous, and from » to 1 4 of calcareona earth ; whereat 
m the neigbbourfaood of Paris, where then ia much lesa 
ndn, the ailex beara only the proportion of from 26 to 50 
per cent, in the moat fertile diatricls. 

" Let the agricultnriat of Cornwall, then, if there be any 
who repine at the moiature of their climate, hwl with 
t^adneaa those golden showera that fill thdr granariei with 
corn, and clothe their paatures with perpetual verdure. 

" We cannot coot«nplate ttus cirGomatance, without dti- 
covering the agency of that intelligence which Nature ao 
constantly displaya in connecting the wsnti and neceadtiei 
of the diArent parta of creation with the power asd 
meane of aupplying them ; thus, in primitiTe countries, like 
Cornwall, the soil necessarily requires moisture, and we 
percdve that the cause which occauona, at the same time 
sui^lies, this want; for the rocks elevated above the 
aurfiice solidt a tribute from every paidng cloud, whilst 
in alluvial and flat diatricta, where the soil ii rich, deep, 
and retentive of moiature, the douda float undisturbed 
over the plains, and the country frequentiy enjoys that 
long and uninterrupted series of dry weather which is ao 
congenial and necessary to ita fertility. Linnieua ohaerves, 
that the plants which chiefly grow upon the tummita of 
la are rarely fouml in an; other otoatioii, except 
a s 
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in manhes { becsute the doiub, arrested in dicir progren 
bj such elevations, keep the air in a state of perpetual 
noisture, somewhat reseKtUing that of the fogs in mes- 
dovs and marihes; in eiemplificBtion of this &ct, the 
locahl^ of parnaiiia palutlru immediatelj suggests itsdf 
to our notice, 

"The eueDtial. character of a grbtmn, or granitic soil, 
HMj be Btated ta be a peculiar unsusceptitnli^ to ell ex- 
tetnal agents,Biid an ia«ptitudein its internal composidoii, 
to tbo*e chemical chaises with which fertility seemg con- 
nected. There is rarelj much soluble matter in sudt 
aails. These obterrations, however, apply with di&rent 
dt^rees of force to different diitiicti, according to ihe 
valwe of the soil, and to the extent of judicious improve- 
ment whkh it may have undergone. As a rule for the 
ametioration of a gratnait viii it day be recommended, as 
a general [«ndple, to increase tke nutnber of its de- 
omu^ and, consequently, to «dcnd their affinities, llie 
CoraiBh code of agticultural improvement, and which, 
indeed,niay be applied to moet primitiTe districts, is to be 
v«y shortly eipressed — mii, cdkbihe, *Mt> tiaLtiiLY 
MAN7US. — In the treatment of a siliceous soil, in parti- 
cular, tbemanuret cannot be too complicated; and those 
of ail ammal and vegetable nature should be always pre- 
TMUsly mixed with clay, deconqtosing slate, or other 
iBaceoia matter, mtb whidi the; may contract an inti- 
mate wuon, tmd by such means be more securely preserved 
ia the land Co whith they are applied. Mr. Scobell, of 
Nancealveme, near the Lanf s End, communicated to the 
author a singular practice which the fimsrs in his neigfa- 
boarhood [nuwedirith evident adnmtage,th&t of actually 
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drewing their Reriie Isndi with the « 
of decomposing granite. Strange and problenntical ai 
inch a practice msj Rppenr to the agricultnnlist, who has 
not Mudied Uie lubject of mineral manures, to the chemist 
it ii ■ Act of eaap and wris&ctor]' explanation; the 
decompooDg granite containa, as before stated, lai^ 
qnaatitiee of fblajwr, and therefore of aliumna, with, 
perii^M, small quantitiet of alkali. Upon the same prin- 
ciple the Ef^>lication of decomponiig elay-ilale proves a 
nluable manure for tiHceou* lands, liDce it contuns 
alumina in greet quantities, and is therefore capable of 
imparting to them that tenaci^ of which such s<m1b are 



" The iIlter^liztu^e of toils, or of decomponng rocks 
capable of producing them, where one kind of earth is 
either redundant or deficioit, has been most succeasfiill; 
practised in other counties. Mr. Bakewell, in hia Intro- 
duction to Geologr, observes, that part of La n cas hir e is 
ntuated on the red mnd rock, which being principally 
composed of riliceous earth and the oxide of iron, forms 
of itself very unproductive land; but that, fortunately, in 
many situadous, it contains detached beds of calcareous 
narle, by the apjdication of which it is converted into > 
most fertile soil. Mr. Brende has also remained, that 
experience end scienee have greatly improved the advao- 
tages to be derived from the proximity of difibrent soils to 
each other, and that tbae can be do better illnstradon of 
the utility of an intiinate acqoaintaace with the relatioa 
of the di&rent strata, than the amdioradon of the Sufibtk 
sands, which, by the proper application of a. substratum 
of a shelly marie^ provincially termed crag, bare bew 



dm,-,;.^:.-, Google 



16S 

dunged (ram a pnrdied and ludew headi to arable and 
productive land. 

" A moat intemdag tUusUMion of theabore fiewB «eccM 
to be presented in an CKtraordinary bet latel; diacovered 
b the county ofComwall, respecting the increatediertXtj' 
vhudi characteiiBea soili that are Hiperincumbent upon 
the juDctioru of rocks. The most superficial obMirver 
may eamly satisfy himself of the truth of thu fact : indeed 
the line of junction between die granite and slate &ni>- 
adons may, ia many parts, be traced t^ the qie atone 
through tracts of cultivation, from the remaricable fertility 
which attends it. It may be defined a tone o/JerHbf, 
since both the giowan and slaty soils become mutually en- 
riched as they ^ipraach each other; Dumerons are the 
example* which mi^t be adduced in conBnnation of thia 
fiwt; the following, as bdng Bcceiuble to investigMiOD, 
are here particularised. The most valaable part of the 
estate of Trangwainton, the seat of Sk Rose Price, Bart., 
lies upon a junction of slate and granite; this line may be 
traced to Madron church, and from thence round the 
Mount's Bay, in the direction of which we shall invariably 
find tiie Buperinctunbent soil distinguished for its superior 
fruitfiilnesB. It is, perhaps, worth notice, that all the 
villas around this beautifiil bay are placed upon the junc- 
tion of rocks. Where the honbhndt farmtUion intrudes 
itsdf, the fertility of the laud is still further increased, a* 
may be seen on the valuable estates of Castle Homeck 
and Trereiffe. The lone of fertility may be also seen well 
characteiised on the line of junction between granite and 
slate at Peurhyn, and on that extending from Chyoon on 
the acclivity of Paul Hill, to Mousehole, in the Mount's 
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Bay; ttue latter uutance attracted the attention of Mr. 
Worgan, who, in hu general view of tbe agriculture df 
Cornwall, notices this district m one hi^j fertile and 
ai being fiunoiu for producing two crops of potatoes in 
one year. On Saint hKchael'H Mount, that " preciouR 
■tone, Kt in the ailver tea," the geologist will also di^ 
covN a gOfKl example of -the fertilizing influaice which 
the junction of slate and granite exots upon the super* 
incumbent soil; tbe beautiAd carpet of herbage covering 
the Bouth-eaitem base of this singular spot is a feature 
which instantlj strikes the attention of the stranger." 

Note 13. p. 220. 

Tlie geolo^cal researches of Doctor Buckland, have 
been long directed by a deure to accumulate facts, to 
prove that there must have been an universal inundation 
of the earth ; and, in his inaugiiTBl lecture, he has pre> 
sented ui with a ■ummarj' of such fitcts which, to use his 
own expression, whether considered collectivelj cr teptf 
rately, present such a conformi^ of proofs, tending to 
establish the UDiTersality of a recent inundation of the 
earth, as no difficulties or objections that have hitherto 
arisen, are in any way sufficient to overrule. The facts 
are as follow. 

"I. The general shape and poutioD of hills and valleys; 
the former having thdr sides and surfaces universally 
modified by the action of violent waters, and presenting 
often the same alternation of salient and retiring angles, 
that mail the course of a common rim ; and the latter, 
in those case* which are cdled valleys oi denudation. 
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boag uieaded irith suck fb^oaeon, bb shew them to 
owe thtit evatencc entirely to eKcavUion, under the 
■Clioa of a flood of w«ten. 

IL TW atnOft imirerul confluence and eucceMive 
iDoacBlatioiM of minor Talteys with each odier, and fiad 
termiiMtitHi of them all ia loma main trunk, whicb cchi- 
ducts their waters to th« sea ; and the rare mtemiptioD 
of their courses b; transTerse barriers produdng lakes. 

UL The ocvurreace of detached inmlated raasK* of 
hi^ioatal strata called ouiliert, at considerable dutancea 
from the bcdi ofwlHch they once evident); formed a con- 
tinuous pan, and from which the; have been separated at a 
recent period, b)' deep andprecipitouB valleys of denudation. 

IV. The immense depouta of gravel that occur occa- 
Honally oa the summit and slopes of hills, and alimnt 
unirersallj in valleys over the whole world ; m situMions 
to which no torrents or hvers that me bow in acdoD 
cokM ever have drilled them. 

V. The nature of this gravel, being in part (Composed 
of the wreck, of the ne^hbourlng hilk, and partly of fra^ 
ments and blocks that have been transported Irom very 
distaM regions. 

VL The nature and condition of the organic remains 
peculiar to this gravel ; many of them bang identical 
' with, and others not distinguishable from, species that 
now exist, snd very few having undel^ne the sm^lest 
[ffocess of mineralizauon. Thdr condition resembles that 
of commMi grave bones, being in so recent a state, and 
having uudeigone so little decay," that if the records of 
history, and the-drcuastances tiiat attend them, did not 
abaolately forbid such a luppositioa, we should be in- 
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dined to Utribute then erea to a much later period than 
the deluge ; and cetainly there U not a single &et con- 
nected with theni, thatiibould lend ue to date thai origin 
rrom any more ancient era, 

Vn. Tlie total impOBsitalitj of referring any one of 
the*e appeai-BncBt to the efibdt of ancient or modern 
rivers, or any other causes, that are now, or ^q>ear ever to 
have been, in octioD, since the retreat of the diluvian 
waters, 

VIII, The analogous occuiT«ice of rimilar phteno- 
mena in almost all the regjona of the world that have 
hitherto heen scientificHlly investigated, presenting a aeries 
of facts that are unifornily consistent with the hypodieus 
of a contemporaneous and diluvial ori^. 

IX. The perfect haraony and consiitency in the cir- 
cunMtances of those few changes that now go on («.g, the 
foimation of ravines and gravel by mountain torrents ; the 
lanited depth and conrinual growth of peat bogs, the 
formation of tufa, sand-Jianks, deltas, coral reeR^ and 
atreams of lavai and the filling up of lakes, estuaries, and 
manhea,) with the hypothesis which dates the commence- 
ment of all such operations, at a period not more andent 
than that which our received chronolo^es assign to the 
deluge." 

In the collection and arrangement of the foregoing 
foots, we discern the operations of a nund laborious in . 
research ; and lo lopcally constituted as to be enabled to 
separate the ttrong proofs from the weaker and lesser 
important matter with which they are mixed up ; but we 
have now to view the l^Murs of Dr. Bucklaod in a very 
different li^t; we bave tn reganl him no longer as the 
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Me TBuoatr upon koown plueooiniHia, but u dw oripaal 
ducorerer of new fuU, highly imporout io thdr ioStt- 
encei, sod calculated to furnuh additkmBl Hippoct to the 
tbeorr, of which he i« m powerful an advocate. 

Id the year 1833, Dr. Buckland read a meoicnr before 
tlie Royal Sodety, announciDg thediicoreiyof a ungular 
care at Kirkdale io YoAihire, contuiiiDg an astemblage 
of fowl teeth and bonei of the elephant, rhinocenK, 
hippc^tamug, bear, tiger, and h}«na, and Mxteen other 
aaiinali ; with a comparative view of five nmilar caverni 
in variouj part* of England, and others on the ctHrtinent. 
For tlut important paper the fode^ awarded to ita author 
thor Copley medal ; and it cooctitutet the baei* of a lata 
and much more extended woA, entitled " REuquis 
DiLUViANf; or ObKTVHtioDs on the Organic ileiauiiH 
contained in Care*, Fiwurea, and Diluvial Gravd ; and 
on othn Geological Phenamena, atteidng the Action of 
an UniTereal Deluge. By the Rev. W, Bdcklahd, B. D. 
F.R.S.&C." 

Kirkdale is ntuated about 2S milea N. N. E. of the city 
of Yoric, between Helmslej and Eorby Moornde, near the 
p<nnt at which the eait baae of the Hambleton hills, look- 
ing towards Scarborough, subsidei into the vale of Kck- 
ering, and on the wuth ^dreoiity of the moutitaiaoui 
diitrict known by the name of theEastem and Cleveland 
moorlandB. ^ 

The substratum of this valley is a mass of stratified 
clay, identical with that which at Oxford and Weymouth 
rcfMMes on a similHr limestone to that of Kii^dale, and 
contuning, subordinately, beds of inflammable bituminous 
shale, like that of Kimeridge in DorseUhire. Its south 
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boundary is fonDed b; the Homrdeui hilli, and b; tlie 
derated ucarpement of the chalk, that tcnninatei tlie 
Wolds toward) Scorboraugli. It* north (irontier m com- 
posed of a belt of linmtonei exteodiBg eaitward 30 nutei 
from the Harobleton hills, near Helmsle^, to the aea at 
Scarborough, and varjiing in breadth &om four to teren 
Dulet; thia limestone is intersected b; a Bucceasion of 
deep and parallel Telleyg (called dalei,) through which the 
following HTen Itoid the moorlands past down southwards 
the va\e of Pickering, rii. the Rye, the Rical, the Hodge 
Beck, the Dove, the Seven Bed, and the Costa ; their 
□oited itreamt fail into the Derwent above New Malton, 
and their only outlet is by a deep goige, extendir^ from 
near this town down to Kirkhani, the itO(^>age of which 
would at once convert the whole vale of Hdcering into 
an innnense inland lake; and before the excavation of 
which, it is probable that such a lake existed, having it* 
north border nearly along the edge of the belt of lime- 
itone just deacribed, and at no great distance from the 
mouth of the cave at Kh^dale. 

The podtion of the cave ia at the south and lower ex- 
tremis of one of these dales (that of the Hodge Beck}, 
at the point where it falls into the vale of tuckering. It 
occurs in that species of limestone rock which U usuaUy 
perforated by irregular holes and caverns intersecting 
them in all directions. The abundance of such cavities 
in the limestone of the vicinity of Kiiidale is evident 
from the fact of the engutfment of'ieveral of the rivers 
above enumerated, in the course of thrir passage across 
it; and it is important to observe, that the elevation of 
the Kirkdale cave above the bed of the Hodge Beck, 
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bong Dearlj SO feet, exclude* the pomtnlitT of 9ur atlri- 
JwtiDg the muddy «edimeDt we Bhall find it to contMn to 
any land flood, or eitraordinaiy rise of tbe w&ten of thii, 
01 of any otber river in the oeighbouriiaad. 

But let u* explore the interior of thii csTtfta. It wai 
not till the sununer of 1831, that the existence of anj 
anjmal remairw, or of the CBTern containing them, wai 
•uqvected. At this time, in continimig the operatioiM of 
a large quarry, the workmen accidentall; intersected the 
mouth of a long hole, doted externally with rubbish, and 
ore^rown with ^ta* and buibea. As thii rubbish wu 
removed before any competrat perton had examined it, 
it ii not certain whether it was compoied of diluvial 
gravel and rolled pcbblei, or was umpl; the debris that 
had fitUen from the softer portions of the strata that lay 
above it; tbe workman, however, who removed it, and 
some gendemen who saw it, auured Dr. Buckland that it 
was composed of gravel and sand. In the interior of the 
cavern, our indefiitigBblc geologist could not find a dngle 
rolled pebble^ nor has he ever seen one bona, or fragmmt 
of bone, that bore tbe iligh teat mark of having been rolled 
1^ the action of water. 

The original entrance is said to have been very small, 
and having been filled up as above described, there could 
not have been any admiasion of eitonal air through it 
to the interior of tbe cavem. Nearly 90 feet of its outer, 
extremity have now been removed, and the present en* 
trance it a hole in the perpendicular &ce of the ijuarry, 
about diree feet high and five feet Inoad, which it is only 
possible for a man to enter on his handi and knees, and 
which cxpandi and cootrects itself irregularly from two to 
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teven feet in breadth, uid two te fourteen feet id hc^lit. 
It is umtecessai; to enter into farther detwla; the reader, 
if he wished more miDute iafbnnatioii, may cowutt Dr. 
Buckland's work. 

On eDteriog the cave, the firtt thing observed wu a 
sediment of «oft mud or loam, corering enttrelf its whole 
bottom to the average d^th of about a foot, and conceaJ- 
ing the subjacent rock, or actual floor of* the cayem. 
Not a particle of mud was found attached dther to the 
udes or roof; nor was there a trace of it adhering to the 
sides or upper portions of the transTerae fissures, or any- 
thing to suggest the idea that it had entered through 
them. The mud was covered bj a italagmj/tic crusi, 
which had been formed by the dripping of water impreg- 
nated with calcareous matter, as is common in all the 
CBvities of limestone; but it is important to remarii, that 
there was not any alternadou of mud with any repeated 
beds of ttalagBiifte, but simply a partial deposit of the 
latter on the floor beneath; so that the mud was en- 
cased, like meat in a pie, with an upper and under crust. 
It was chiedy in the lower part of the earthy sediment, 
and in the calcareous matter beneath it, that the animal 
remHins were Eauhd. 

In the whole extent of the caye, only a very few large 
bones have been discovered that are tolerably perfect; 
most of them are broken into small angular fragments 
and chips, the greater part of which lay separately in the 
■nud, whilst others were wholly or partially invested with 
stalagmite; and others again mixed with masses of still 
gmaller fragments. In some few places, where the mud 
was shallow, and the het^w uf teeth add bones consider* 
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able, parti of tbe latter were elevated aomt inche* above 
the sur&ce of the nuid and its calcareous cnitt ; and the 
upper end* of the honei thiii projecting, like the 1^ of 
ingeons through a pie cruBt, into the Tend space above, 
have beeonie thinly covered with calcareous dripping*, 
whilst their lower extremitieB have no such incruBtation, 
and have simply adheritig to them the mud in wtuch they 
have been imbedded. 

The effect of tbe loam and stalagmite in preserving the 
bones from decompoutioD, by protecting them from all 
access ofatmoBpheric air, has been veiy remarkable. 

The workmen, in first discovering the bones at Kirk- 
dale, supposed them to have belonged to cattle that died 
by a murreiQ in this district a few years ago, and they 
were for some time neglected, and thrown on the roads 
with the common limettone; they were, at Iraigth, no- 
ticed by Mr. Harrison, a medical gentleman in the neigfa- 
booriiood, and have since been collected and deposited 
in various private and public museums. The teeth and 
bonea which have been discovered in this cave appear to 
have belonged to the hyisna, tiger, bear, uiolf,fox, tveaiei, 
ekphtmt, rhtnocero), hippopolamut, horte, ox, deer, hare, 
riMU, water-rat, mrmte, ranen, jngetm, lari, trope, and a 
smalt species of duct. 

The bottom of the cave on first removing the mud, 
was found to be strewed all over like a dog-kennd, from 
one end to the other, vnth hundreds of teeth and bones, 
or rather farokra and splintered fragments of bones, of 
all tbe aninuils above enumerated ; scarcely a ungle bone 
has escaped fiw^re, with the exception of some of the 
more solid and hard bone* of the foot; on some of these 
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bones, mazka ma^ be traced, which, on pppljiog one to 
the other, appear exactl; to fit the form of the canine 
teeth of the hyiena that occur in the cave. The hjwns'i 
bones have been broken, and apparently gnawed equally 
inth those of the other animals. He^Mofnnallipliatert, 
and highly comiDinuted, yet angular fragments of bone, 
miied with teeth of all the varie^es of aniinali above 
enumerated, lay in the bottom of tbe den, occasionally 
ndhering together by calcareous cement. Not one bkuU 
is to be found entire; and it is so rare to find a large 
bone of any kind that has not been more or less tKt>ken, 
that there is no hope of obtaining materinls for the coo- 
itniction of a single limh, and still leit of an entiK 
skeleton. The jaw-bones, also, evoi of th« hy«nas, are 
broken to pieces like the rest 

It must already appear probable, from the tacts above 
described, particularly from the comminuted and gnawed 
condition of the bones, that the cave at Kiikdale was, 
during a long luccessioD of years, inhabited as a den by 
hyaenas, and that they dragged into its recesses the other 
animals, whose remains are found indiKriminately mixed 
with th^ own; an hypothesis which is certainly atrength- 
ened by Dr. Bucklaad having found the excrement of the 
animal in the same cave. Should it be asked why we do 
not find, at least, the entire skeleton of the one or more 
byienas that died last and left no survivors to devour 
tfaem ; we find a sufficient reply to this question, in the 
drcumstance of the probable- destruction of the last in- 
dividuals by the waters of the dellige. On die rite of 
these, had there been any bysnas in the den, th^ would 
have rushed out, and fied for safety to the hills; and if 
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abwnt, the; could not b; any posdbitity hB*e returaed 
to it from the higher leveli ; that the; were eztirpBted 
bj Ae CBtutrophe ia obviou), from the diacoveiT of 
thdr bottea in the diluvial gravel both at England and 
Gennan;. 

The acciunulatioo of these bones, then, appean to 
hare been a process of yean, whilst all the animali in 
qiiealion were natiTes of this conntfy. lite general lEs- 
peraoDof bones of the same animals through thediluTian 
gravel of high latitades, over a great part of the northern 
hemiqihere, shown diat the period in which they in- 
faalKted dieae repont was that immediately preceding the 
fbrmatjon of this gravel, and that they perished by the 
same wattn which produced it. H. Cuvier has, more> 
over, ascertMned that the fossil elephant, rtiinoceroa, 
hippopotamus, and hysna, beloi^ to qiecies Dow un- 
known j and as there i« no evidence that they have at 
any time, subsequent to the fonnatioD of the dilavhun, 
ended in these r^ions, we may conclude that the period, 
' M which the bones of these extinct species were in- 
troduced into the cave at Kiildale was before the 
dduge. 

Thus die phenomena of this cave seems referable to a 
period immediately antecedent to the general deluge, and 
in wbioh the world was inhabited by land animals, almost 
all bearing a generic, and many a specific resemblance to 
those which DOW exist; but so completely has the violence 
of that tremendous convulsion destroyed and remodelled 
the (bim Iff the antediluvian rar&ce, that it is only in 
caverns that have been protected from its ravages, that 
we may hope to find undnturbed evidence of events 
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in tbe period innoediBtely preceding iL Hie bonei 
alreadj' described, and the calcareous matter formed be- 
before the introduction of the diluTial mud, are what 
Dr. Buchlmid considers to be tbe producti of tbe period 
in question. It was indeed probable, before tbe diBcoTer; 
of this cave, from the ttbundance in which the remains 
oT BJmilu' species occnr in superficial grsTcI beds, which 
cannot be referred to any other than a diluvial orifpn, 
that ssdi animals were the antedituTian inhatataDlt Dot 
onl^ of this coontrj, bnt generally of all those northern 
latitudes in which their remains are found (but the proof 
was imperfect, as it was possible tbej might have been 
drifted or floated hither by the waters from the warmer 
regions of the earth), but die fact* developed in this 
chamcl-hoase of tbe Mitediluvian forests of Yorkshire, 
demonstrate that there was a long aaccession of years, in 
which ^e elephant, rhinoceros, and hippopotamus, had 
been the prqi of the hyeenas, which, like tbemselvei, in> 
habited England in the period immethately preceding tbe 
[armadou of the diluvial gravel. Having thus far de- 
seribed the principal fact* to be abcerved In the Interior 
of this cav^ Dr. Budckad [Hvceeds to point out the 
chroDologicBl inierences that may be derived from tbe 
state of tbe bones, and of the mud and stalagmite that 
accompauy diem, and to extraet the foUowing detdl of 
events that have been going m nKCMBively. within thi* 

First, There appears to have bacn a period (and, if wc 
may form an estimate from tbe small quaudty of stalag- 
mite now found on the actual floor of the cave, a wy 
short one), during which this ^lertnre in tlio rock n- 
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iited in itt preMDt Mate, bat wu not tenaiited I9 the 

The lecond period wot that during irhich the care wm 
inhalMted bj the hysnaa, and the italactyte and italagm^ 
were itiU forming. 

The third period i» that at which the mud wai intro- 
■fuced and the animab extirpated, rii. the period of the 
deluge. It ha« been already stated, that there ii not anj 
alternation of tlus mud with beda of bone or of italagmite, 
Nich tu would have occuired had it b«en. produced by 
land floods often repeated j once, a»d anet otdg, it appear* 
to have been introduced ; and we may connder ita vehicle 
to bare been the turbid watera of the same inundation 
that produced univeraally the diluvial gravel. 

The fourth period it that during which the stalagmite 
wa* deposited which inreat* the upper surface of the 
mud. 

We have attempted, in this note, to give a slight 
iketch of the bietory of diis curious cavern, and of the 
important iaference* to be deduoed &om it« pfaenomenai 
rather with the hope of indodng the reader to penue 
the intereitiDg volume of Dr. Buckland, from which Uieae 
extracts have been made, than of aflbrding a fiill and 
aatiilactory account of a discovery which has, at once, 
redeemed geology from the charge of fabricating theoriea 
inotmnatent with divine revelatioo. 

NOTK 14. p. 994. 

Rifle gunt are those whose barrele, inatead of being 
unooth on the inaide, like our common pieces, are formed 
with a number of spiral chsunels, resembling screwa; 



D,gni^=b,G00glc 



165 

except ODly that the threads, or riflea, are le«> deflected, 
makJDg onlj one turn, or a little more, in the whole length 
of the piece. This construction is emplo^ for correct- 
ing the irregularitj in the flight of bails, from smooth 
barrels, bj icaparting to the trails a rotator; motion per- 
pendicular to the line of direction. The same effect hai 
latel; been accomplished b^ an extremety simple and 
obvious contrivance, and whict -will, probably, altogether . 
supersede the necessity of rifling the barrel. It consists 
in cutting a qiiral groove in the bullet ilsetf, which, when 
discharged, is thus acted upon by the air, and the laine 
rotatory motion imparted to it as that produced hy the 
fiirrows in the barrel. But it is the rotatory motion which 
steadies the flight of the ball ; and by whichever method 
this is produced, the theory of in action will t>e the same. 
'It has been long and generally known, that when the 
common bullet is discharged from a plane barrel, its flight 
is extrenelj irregular and uncertain ; it has, for instance, 
been found, from the experiments of Mr. Robins, that 
notwithstanding the piece was firmly fixed, and fired with 
the same weight of powder, the ball was sometimes de- 
flected to the right, sometimes to the left, sometimes 
above, and at others below the true tine of direction. It 
has alio iKen obsored, that the degree of deflection in- 
creases in a much greater proportion than the distance of 
the object fired at. It is not difficult to accountfor these 
irregularities; they,' doubtless, proceed from the impossi- 
bility of fitting a ball so accurately to any plain piece, but 
that it wilt rub more agtunst one side of the barrel tliaD 
another, in its passage through iL Whatever side, there- 
. fore, of the muzzle, the ball is last in^eoiiuact witli, on 
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quittii^ the [Mece, it will acquire a whirHng oiotion to- 
ward! that lide, and will be found to bend the line of it* 
flight in the same' direclion, whether it be upwards or 
downwards, to the right or left; or obliqudy, pertakiog, 
in some d^ree, of both; and ifter quitting the barrel, 
this deflection, which, though in the first imtaDce, it it 
but trifling and inconsiderHble, is still Tarther incr^ied by 
the reuitance of the air; this being greatest on that side 
where the whirling motion consjures with the progressiTe 
one^ and least on that side where it is opposed to it. 
Thus, if the ball, in its passage out, rubs aguait die left 
ude of the barrel, it will whirl towards that dde ; and as 
the r^ht side of the ball will, therefore, turn up againit 
the air> during its flight, the renstance of the air will 
become greatest on the right ude, and the ball be forced 
away to the left, which was the direction it whirled in. It 
happens) moreover, IVom various acddental circumstances, 
^at the axis of the ball's rotation frequently tinges its 
pontion several times during the ffi^t; so that the ball, 
instead of bending its course unifbrmt; in the same direc- 
tion, often describes a tracfc variously contorted. From 
this view of the causesof aberration io the flight of balls, it 
will be evident, that the only means of correcting it is 1^ 
preventing the ball from rubbing more against one side of 
the barrel than another in passing through it; and by 
faring to the bullet a motion which wilt counteract every 
acddental one, and preserve its direction, by making the 
redstance of the air upon the forepart continue the same 
during its wh<de flight; that is, by pving it a rotatoiy 
motiiHi perpendicular to the line of direction. The con- 
trivance fbf this purpose is called ryKtig, ami consists, as 
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we have above stated, in forming npon tbe inmde of the 
barrel a number of threadiand fiurawB,dther in'aitnight 
Of spiral direction, into which the boll is moulded; aod 
hence, when the gun u fired, the indented zone of the 
bullet follows the Bweep of tbe lifle, and thereby, besida 
its progre£aive motion, acquires a conuderabie one round 
the axis of the barrel, which motion will be continued 
to the bullet after its separation trom the [uece, so that 
it is constantly made to whirl round au axi* coincident 
with the line of its flight.- 

Note IS. p. S4tl. 
Those who have been in the habit of tnspectiiig the 
' worke of the statuary, must frequently have detiected the 
art which he has displayed in imparting stability to hb 
figures, by lowering their centre of gravity. The bronze 
figure of Achilles, in Hyde Pail, affords a very striking 
illustration of such ingenuity ; it is evident, irom the 
position aad height of the figure, that, had not a mass of 
matter been added to its base, in the form of armour, its 
italnli^ would have been extremely precarious, since the 
slightest movemeut might have thrown its line of direction 
beyond the base ; but the addition of the armour renders 
such an accident impossible, by lowering its centre of 
gravi^. Other examples of similar coatrivance are pre- 
sented in several cdebtsted statues, wherein st^ulitj it 
ttisured by the judicious distribution of the dr^poiea. 

NoT« 15. p. 375. 

It has been stated in the text, that the gyrations of the 

top depend exactly upon the same prindple a* that which 
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attractive force exerted upon the revolving mus. In the 
one case, this is known to arise from the action of the sun 
end moon on the excew of matter about the equatorial 
r^ons of the earth; in the other, from the partB'of the 
top bang unequally affected fay gravity, while it is spin- 
ning in an inclined or oblique position. To those phi- 
loiophera who have condescended to read the present 
work, if there be an; luch, and are thereby induced to 
pursue the inrestigatTon of a subject which has bitherto 
excited far too little attention, we beg to lubniit the 
following remarks : — 

If a top could be made to revolve on a point without 
friction, and in a vacuum, in the case of its velocity being 
{«/Mif, it would continue to revolve rorever,in the same 
position, without gyration. If the velocity vereJSnile, it 
would for ever remain unchanged in position, in the event 
of the centre of gravity being directly over the point of 
rotation. In any other position (supposing its velocity 
very great, although not infinite) there would arise a con- 
tinned uniform gyration. The line which pastes throiigh 
the point of rotation, and the centre of gravi^, always 
making the same angle with the horizon, or descritnngthe 
same circle round the zenith. But in all artiScial experi- 
ments the circumstances are very remarkably changed; 
if, indeed, the centre of gravity happens to be situated 
perpendicularly over the point of rotation, the tc^ will 
' continue quite steady, or tleeping, as it is termed, till 
nearly the whole of its velodty of rotation is ei^nded. 
In any other position the top begins (o gyrate, but redio- 
ing at all timei on the outdde of its physical point of 
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(when the Telocity. is cooaiderable, and the point broad) 
BctB with a force tufficient for carrying the top:towards its 
^iescent or tteejmig point ; but nheo the veloa^ is 
much diminighed, tbie power becoiqes feeble, the g^ 
ations increase io diameter, and the top ultimatelj fells. 

Note 16, p. 310. 

' Acyeloidit a peculiar curre line; and is described by 
any one point of a drcle as it rolls along a plane, and 
turns round its centre j thus, for instance, the nul on. the 
felly of a cart-wheel traces a cycloid in the air as the 
wheel proceeds. This curye is distinguished by some re- 
markable p^ope^tie^ the most important of which is, 
that any body moving in such a curve, by its own weight, 
or sning, will pass through all distaoces of it in exactly 
the same time; and it is for such a reaeon that pendu- 
lunts are made to swing in cyloids, in order that theymay 
move in equal times, whether they go through a long or 
a abort part of the same curve. Where the arc described 
is small, a portion of the circle will be sufficiently accu- 
rate, because it will be seen that such au arc will not de- 
viate much from an equal portion of a cycloidal curve. 
The cycloid is remarkable as bdng that path, with the 
exertion of the perpendicular, through which a body wiU 
move with the greatest velocity ; suppose, for example, a 
body is to descend from any one point to any other, by 
means of some force acting on it, together with its we^t ; 
a person unacquainted with mechanics would say at once, 
that a straight line ii the path it must take to vKct this 
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in the thorteit posiibls time, lioce that u the ihortCKt of 
all linei that cmo he drawn between two poinK. Uo- 
ibubtedly it is the ahorteit ; notwithitmiidiiig wbidi, how* 
ever, the body wonld be longer in tnrerung it, than in 
moling through a .^dwd. If a body wwe ta move 
through a (pace of fi(^ or a hundred yard*, by iti w^^t 
and some other force acting together, the way it must 
take to do thii in the shortett pouible time, ia by moving 
in a cyclmd. It is supposed that tnrds which build in the 
rocks poHCH an instinctive knowledge of this fact, and 
dn^ or fly down from height to height ia this course, 
"niere is certainly a general resemblaiKe between the 
carved path they describe on such occauoos, and the 
cyclrad, but it would be difficult to establish the fact by 



Note IT. p.SlS. 

Kam-breh hill ritea h little to the loutb-west of RedmA 
in Cornwall, to an elevation of SST feet. Its principal 
interest is derived from the specnlatioDs of the antiquary, 
Doctor Borlsie, who regarded it as baring been once the 
grand centre of druidical worship; and be asserts, in his 
Antiquities of Cornwall, that, at this very time, the re- 
rnuns of those monuments which were peculiar to that 
priesthood may be discovered, such as, roci-bamu, cirdet, 
Tock-idolt, cromlecht, lanu, cava, rtHgiovi enchiurei, 
k^an ttoneM, a gorteddau, or place of elevation, whence 
the druids pronounced their decrees, and the traces of a 
grove ofoaki. This is all very ingenious and imponng, 
and may be ecsily beKeved by those who have cilber not 
Tvited the spot, or, having visited it, not viewed the 
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objects with geolopcftl eye». Tbat a no ground what- 
ever file caadderiag the dniidicBl tnonuiaeDts of Or. B(tfr 
loM Eta the vorb of nuraj on the contrary, ihty ai* 
eridently the results of the opatliaa of tiiDe and dw 
elemenla, the oiurI agents employed by nature in the 
decompodtion of mountm maasei ; but the age of anti- 
quarian illution ii past; the light ot geological icieDce 
ha» diipelled the phautomt created by the wizard faooy, 
just as the rising «un diuolvei the mystic fonni wUeh the 
moit commoD otgect suumd in twilif^i^ when viewed 
through the medium of credulit)' and mpentitioi). The 
" rock4«ung " of auliquariet are rounded cavitiea on the 
vufiHce of rocki, and are occasionally ai'spheroidal inter- 
nally, ai if ^ley had been actually formed by a turning* 
lathe. It waithii artificial appearance which firatHiggeeled 
the bypothens concerning their oiigto, and induced tbe 
antiquBi; to regard them at pools of luitradon. It may, 
however, be remaAed, in the first place, that supposing 
them to have been the worke erf the druids, these priests 
miut have been inde&tigahle artists, for there is scarcely 
a block of granite on which one or more of such pools are 
not visible, although some are, undoubtedly, much more 
complete and itaposing than others. We shall iotroduce 
to tbe readers an aceouut of these rock^basins in tbe 
words of tbtai great defender, and we think that be will 
be. amused with the ingenuity and confidtnce with which 
the antiquary dwells upon every ^pearanee, and bends the 
facts to suit his iavmirite theory. " Since no author hai 
mentioDed, and attempted to explain these monuments, 
let us see what light and assistance their shape and struc- 
ture, exposition, number, and plac^ considned together 
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with the ciutoroH and known rit« of aatiqiiit^ may Bfibrd 
ua in ttui untroden path. Of thefe buiDB there sre two 
■oRSi tome hare lip< ordianneli to them, otben bare 
nonej and, therefore, u thoie lip* are manifatl; the 
work* of deiign, not of ncddent, tho«e that havs to ma- 
teria) ft diflerence nnut need* haTO been intended for a 
difl^nt' use, and yet both these tort* teem to be tlie 
wori[s of the ume pe<9le, for there u a mnltitnde of 
these banni wliich have no lipi or outlets, ai well a* 
tho*e which have, to be leeu on Kam-brj hill, and ebe- 
wbere, on coDtdguous roekt. Their *hape ii not unUbrm; 
■oioe are quite irr^ulir, some oval, and *oiiie are exactly 
areolar. Thrar openings do not converge in the b^ as a 
jar or hogshead, but rather qtread and widen, a* if to ex- 
psse the hollow as ranch as posuhle to the akie*. Some 
have little Mis into a larger boiin, which recrives their 
tribute, and detoini it, banng no outlet. Other large 
ones intcnnixed with little ones have passages from one to 
another, and by niccessive falls uniting, tranimit what 
they rec^e into one common baun, which has a drain to 
it, that MTTes itself and all the baiina aboTe it. 

" The lips do not all point in the same direction, wow 
tending to the south, tome to the west, other* to die 
north, and others again to the intermediate point* of the 
cowpm,6g aAuhU teemt at if the maiert iad 6eeH deter- 
mined in lliii particviar, not ht/ ant/ myritmf penerationfor 
one region of Ike heavent more tian aaotAer, 6tit by lie 
thi^ and incdnotioa o/the rock, and for lie moil eaetf and 
coneement oullet." We muBt here b^ the reader to pause. 
The above remark ti really too valaeble to be luflired to 
pan witfaont wnne notice. And so the absence of all design 
Mid arrangement is adduced aa ■ proof of their artificial 
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origiD ! WhBt would Dr, Bwlase have uad, had all tbese 
tip* been found to point in the same direction ? But to 
proceed; 

" The tice of rock-buioa is u ^fiferent as their sh^ie, 
they are ftvmed from ris feet to a few inches intUameter. 
Hai^ uae« ma; m^eit themielvea to the ima^oations of 
the curious from tiie description of Uiese new, and hitherto 
scarce-meotaoned raonumeots ; in order, therefore, to ob- 
viate some prqMtsetsioas, and prevent the mind from 
resdng so ftr on groundless suppodtions as may make it 
more difficult to embrace tlie truth, I shall fint connder 
what, in all probability, cammi have been the dedgn of 
thcni.*' 

. The doctor then proceeds to show that' they could 
never have been intended for ev^orating salt ; nor for 
poiindiDg tin ore, nor for receiving obelisks, or atone 
deities, nor for altars ; and then suggests that they could 
be no other than vessds most ingeniously contrived for 
holding holy-water for the rites of washing and purific- 
ation. * If," adds the learned antiquary, " fitness can de- 
cide the use, and where history is defidnit, it is all reason 
that it should, we shall noi long be at a loss. They are 
mostly placed above the reach of cattle, frequently above 
the inspection of man ; nay, the stones which have diese 
basins on them, do not touch the common ground) but 

stand on other stones Wherefore P but that the water 

mi^t ndther be really defiled by the former, nor incur 
the imaginary impurity, which tonching the ground, to- 
cording to the druid pinion, gave to every thing that was. 
holy." We do not know what ideas the dmjds enter- 
tained with respect to the purity at water, but we have 
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Men witer in rome of these pool*, so impte^nted with 
the excremoit of sea-torda, that we mutt hare been as 
thint; u Tantalus, bcibre we could have been induced to 
cool our toDguei with it. 

" But," addi Dr. Bwlaie, " there are tome badna which 
have no lip or channel ; and, therefore, ai thef could not 
contribute any of thdr water to dK common Mat, titty 
Mwt hare been (q^>n)[wiated to another use; aod'nnce 
theie are fbond in the tame placet with the others abovfr- 
ncDtioiied wUch hare ouileta or mouths to them, they 
must hare been tubserrient to the same sjttem of cupep- 
MidoD, tbot^ in a different method. 

" These basins are (onetinei found near twent; feet 
hi^ from the common lurfitce; and, therefore, brang so 
withdrawn from vu^ar eyt*, to derated from the ground, 
wludi wasMqtpoted, as I sud before, to defile all, they had 
Iftdy a propOrtioaafaly greater degree of rererenc^ and 
dieir waters accounted more hoi;, and more efficadous," 

We shall not trouble the reader with any fivther qttot- 
atioDB from this learned antiquary ; except in concludii^ 
the history, after the taihion of mdo-dramatitt^ with a 
^ilendid scen^ in which, with the authoT*!! aisiitaiice, we 
ihaU bring all the performers on the stage, drcHcd in ap- 
propriate costume, and surrounded hy all the pomp of 
dmidioal worship. 

" From diese basins," si^ Dr. Borlase, " on solemn oo 
cawoni, the officiatlDg druid, standing on an eminence, ' 
■anctified the congregation with a more than ordinaril; 
predous histiation before he expounded to them, or 
prayed for then, or gave forth his dedaons. This water 
he drank, or purified Iub handi in, before it touched any 
other vessel, and was consequently accounted more sacred 
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tfasD tbe atkat boly-wUer, T« tbe*e acn (atvate bwni, 
during the time of libatioD, tbo prieit mi^t have recount 
and be 8t libert J to judge by the quantilj, colour, motiop, 
end other ^)peani)cM io the wata, of intiite erenti, of 
dabiouB caiei, without danger of cmtndictian from the 
people below. Thii water nnght wne to mix tbeir 
miiletoe withal, u a general antidote ; for, doubtleu, 
tboM who would not let it touch the ground, woald not 
mix this tb^ divinity (the misletoe) with common water. 
Oak leavei, without which the drnid rite* did Karce ever 
proceed, rituallj gathered and infuted, might make wme 
very medidnal or incantorial potion. I^atly, libationt of 
water were never to he made to thdr godi, but when 
they conaisted of thii pureit of all water, as what wat 
imoiediatd; come irom the heavens, and partly therefore 
thither to be returned, before it touched any other water 
or any odier veuel whatioevcr, placed on the ground. 

" At iogaa, or rocking-itonea, were tome of the pi» 
fimtdei of the druid*. the badn« found on them might be 
u«ed to promote the juggle; by the motion of the stone 
the water mi^t be «o agitated, as to delude the enquirer 
by 8 pretended miiadej mi^t make the criminal coo- 
fewj aatiify the credulous; bring forth the gold of tbe 
rich ; and make the injured, rich as well en poor, acqui- 
ttce in what the draid thou^t propa-." 

Sony are we to destroy a web which haa been «> inge> 
nioutly woven by its author; but the intneett of t^th 
admit not of compromiie. Dr. Macculloch, in an inte> 
resting pqxr, published in the Trantactioai of the Ge»- 
It^cal Sodety, on the decompoutioti of the granite tors 
of Cornwall, has jottly (riiterved, that the tnie nature of 
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tbeM rock^iauiii may be eaalj traced by iocpecting the 
roeki themselvea. On exuniDBtioii, they will always be 
fliuild to coDtain diitiact graiiiB of qtuuts, and fragmenta 
of the other cooititueiit peitE of the granite. A imall 
foree U suffinent to detach from the ndea of tbete cantie* 
additional frt^menli, Ehowing that a procew of decoin* 
poution ia itill ginng od under ferourable drcunK 
Btaucei. The prindpal of theie circumitaAcei ii the 
presence of water, or rather the alternate action of air and 
water. If a drop of water can ooiyiiiahe an eKctual 
lodgement on a lurince of this granite, a imall cavity ii 
sure to be sooner or latN produced; this will inseDdbly 
enlarge as it becomes capaUe of bolding more water; sud 
the sides, aathey continue to waste, will necessarily retain 
an even and rounded cavity, on account of Uie-unifDrm 
texture o! die rock. This explanation b sufficiently satii* 
ftctory; in addition to which, it may be stated, that tfaeee 
very bauns not unfrequently occur on the perpendicular 
sides of rocks, as may be distinctly seen in the granite of 
Sdily, «i)d in the gritstone rocks in the park of the late 
Sir Joseph Banks, in the parish of Aihorer, in Derby- 
shire; a fact which at once excludes the idea oF their 
artificial origin. 

The other grotesque and whimsical appearances of 
rod^ masBcs, such as rock idoU, logon lionet, ^c:,ate to 
be explained by the tendency which granite possesses of 
wearing more rapidly on the angles and edges than on the 
ndea; thus, then, upon simple and philosophical prin- 
dples, are such qtpearances to be satisfactorily accounted 
for, end the phtaUamagoria (J Borlase vanishes as the 
light penetrates the theatre so Itmg dedicated to its 
exbitntion. 
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ADDITIONAL NOTES 



REFERRED TO BY THE FlOtlRES I 



Note i. p. s. 

BiroRE we enter upon the eubject to which this note 
more immediatelj refers, we ere aniious to suppl; an idi* 
poTtBDt omiinoD in the text ; and it u not a little extra- 
- ordinary that Mr. Twaddleton, who was bo devoted to 
ererj kind of literal; reaearcb, Bbould have sufered the 
drcunutance to which we allude to have escaped his 
notice. -Everj player at marbles well knows that there 
ore two very difierent descriptions ^f them, distiiigiiisbed 
by ^e term tata and tdley ; the former is darfc-coloured, 
while the latter is valued for the purity of its whiteqess. 
We are de^rons of communicating to the reader the 
etymotogy of these terms, which we have only lately dis- 
covered ; the lata is an abbreviation for laum^, a word 
descriptive of the colour of the marble; while ailey is 
tdrt>reviated bom alebatter, the stone of which it is com- 
posed. 
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In inmtigstiiig the ^Seetx proAnetd iqwn boAet by 
coUinoD, it u necetsarj to dhliiigiiidi between eintic and 
non-elutic nibstancei, since tbor molioiw after impact 
■re goremed by veiy diSb«nt lawi. 

If two bodies, vM t^ehttitily, mcne in one ri^t line, 
etthtf the unie or contraiy way*, m that one body nwy 
Btrike directly agunat another, let the «iw of dieit mo- 
dona before the stroke, if they mora the same way, and 
the difference of their motioDi, if contrary ways, t>e divided 
into two nich pHTtt as ore propordanel to the quantidee 
of matter in the bodies, and each of those parts will 
respectively ezhilut the modon of each body after the 
stroke : for example, if the qnanddfes of lAatter in tbe 
bodies be as Itvo to oite, and their motions before the 
stroke as^ee and^ur, then the sum of their motioni is 
nitu, and tbe difference is one ,- and tfaerefore, when th^ 
move the same way, the modon i^tfaat body, which u aa 
Jim, will, after the stroke, be mr, and the modon of the 
other, tiree ; but, if tliey move in contrary direcdons, tie 
motioD of tbe greater body after the striokB will be fteo 
tlurdiafoM, and of the lesser body oiur Mtrd a;' (mf ,- for, 
once the bodies are vmd erf' dastidty, they will not sepa- 
rate after the stroke, but move together with one and die 
same velocity ; and, conseqaendy, thesr moticHis will be 
. pnqHMiioaal to their qufinddes of matter ; and it fbUows 
ftvm tbe &ct of action and reacdan being equd, that no 
motion is either lost or gained by the stroke when the 
bodies move the some way ; because, whatever modon one 
hoiy imparts to the other, so much must it lose of it» 
own; and, consequendy, the. /ton of their modons before 
the stroke b neither increased nor diminished by die 
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nnAe, bnt ii k* divided betwem die bodie*, a* tint tbey 
may move together with one commoD vtiodty; tint h, 
it i« dirided between the bodiet in proporticHi to dieir 
quantities of matter : but it la othenrae, whcm the botUes 
more in c^tpodte directiona, or contrar; ways, for then 
the anaUer motioii will be deatrojed by the ttroke, nit 
alto an equal quantity of the greater .motion, because 
action and reacdon are equal; and the bodiet, after the 
■troke, will move together equally swift, with the d^n^nct 
only <rf' their motions before the ttroke; coasequently, 
that dU^r^ce ii, by meant of the itroke, dirided betwoMi 
them in praportion to thdr quandliet of matter. 

Thefeveral paJticiilarcaMS,ooocerning the coUuionof 
bodiet, may be reduced to fiwr general ones ; viz. 

lat. It may be, that one body only u in motion at the 
time of the stroke. 

sA. Thej may both move one and the tame way. 
. 3d. Iliey may move in direct oppoudoQ to each odier, 
and that widi equal quanddes of modon. 

4tfa. Thej may be carried with unequal modoas in 
directiona contrary to each other. 

At the bodiet may be dther equal or unequal, each of 
these four general catei may be considered as condidUK 
of two branches. 

4> to the fint, if a body in modoa strikes another 
equal body at rest, they wiU.according to the proposition, 
move together ea^ of them with one half of the juotion 
that the body bad which was in motion before th« stroke ; 
and since the quantity of motion in any body ii as the 
product ariiti^ from the multipiicadon of its quantity of 
matter into its velocity, the common velocity of the two 
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bodies iriU be but one half of the vetofity of the meTing 
body bdbre the alroke. 

&B to the Mcosd general case, where both the bodiet 
are io ntotion bribre the stroke, and move one and the 
same waj. In order to find thrir common v elodqr after 
impact, let the sum of dieir motions before the stroke be 
divided by the sum of Uie bodies, and the quotient will 
ei[H««s the commoD veloci^. 

As to the third general case, where the bodies more in 
direct opposition to each other, if the; have equal qusn- 
tittes v( motion, they will upon the itroke lose ell thdr 
motion, and continne at rest ; fbr.bf the propotition.tlie 
bodies after impact will be carried with the difference of 
tiieir motions before the stroke; which diKreQce.insuch 
B case, is nothing. 

When two bodies meet with unequal quantities of mo^ 
tion, if the difference of thrir motions be divided by the 
sum of the bodies, the quotient will express their common 
velodtj after the stroke; for, by the propouiion, the 
diffiu'encc of their motions before the strcAe is equal to 
the sum of th^ motions afto' the stroke; consequently, 
that difference divided by the sum of tbe bodies mutt 
give tiie velocity. 

Such are the principal laws which govern the collision 
ofbodies devoid of elastiaty. The motions of- elastic 
bodies are determined by diferent rules; for when they 
ue perfectly elastic the velocity guned by the body 
struck, and tiie velocity lost by tbe striking body, will 
be twice as great m if the bodies were perEixtJy in- 
elaetie. In estimating, therefore, tbe motions of such 
bodies, we may first consider what they would have been, 
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after impact, had tbty been iaelaatic, and thence de- 
duce the desired conclusion. See Helsbam'a Lecturea, a 
w«lc in which the aubject appears to be ver; clearly 
tftated. 



Note 3, p. 92. 

We are indebted to Sir Everard Home ibr a deicription 
of that peculiar structure, b; which several epedes of 
animals are enabled to sustain their bodies in opposition 
to the .force of gravity. His first paper upon this subject 
is published in the ia«h volume of the Philosophical 
Transactions, in which he says, be was not aware that 
any animal, larger than the houBe-fly, was endowed by 
nature with such a power, so as to admit of eicamination,' 
until Sir Joseph Banks meiitioaed that the lacerta gecko, 
a species of lizard, which is a native of the island of Java, 
conies out of an evening from the roofs of the houses, 
and walks down the smooth, bard, and polished chinem 
walla, in search of the flies which settle upon them, and 
which are its natural food, and then runs up again to the 
roof of the house. Sir Joseph, while at Batavia, amused 
himself with catching this animal, by standing close to 
the wall, at Boipe distance from the lizard, with a long 
flattened pole, which being made suddenly to scrape the 
Bur^e of the wall, knocked the animal down. He pre- 
sented Sir Eversrd with a specimen weighing five ounces 
and three quarters, avoirdupois, which emailed him to 
ascertain the peculiar mechanism by which ihe feet of 
diis animal can keep thor hold of a smooth, hard, per- 
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pcDdicular wall, and can; up m large ■ wdgbt at that of 
iubody. 

The foot bat fire toe», at the ead of each of wfa^, 
excq>t that of the tbiunb, is a Ter; eharp and much 
curved claw ; on the nnder surface of each toe are , liz- 
teen traniTerte slita, leading to lo many cavitiet or 
pockets, the dqith of which is nearly equal to the lei^tb 
of the slit that fbnns the orifice; they all open forwards, 
and the external edge <tf each opening is senMed, like 
the teeth of a sraall-toothed comb. The cavities, or 
pockets, are lined with a cuticle, and the eerrated edge* 
are also covered with it. The stnicture just dcKribed 
is supplied with various muscles vboie action is to draw 
down the claw, open the orifices of the pockets, and 
turn down the serrated edges upon the surlace on which 
the animal stands. Upon examining attentively the under 
surftces of the toes, when the pockets are dated. Sir 
Eveard Home was struck with thor resemblance to the 
sur&ce of that portioo of the eeUntu remwm, or sw^ng 
fish, by which it attaches itself to the shark, or to the 
bottom of ships ; and it con*equ«itly suggested the pn^ 
batali^ of obtaining from an exaraination of thia latter 
8n)arsbiB, much useful infcHmation which might be ^t- 
pUcaUe to the subject of the lizard; more especially as 
the parts of which it b compoied are so much larger in 
uie, and more vrithin the reach o( anatomical examin- 
ation. 

I The surlace on the top of the heed of this fish, fitted 
for adhesion, u of an oval form, and bears a considerable 
proportion to the size of the whole animal; it is sur- 
rounded by a broad, loose, movable edge, citable of 
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af^jnngitaBlfcloMljtatheBOT&cetiiiwhidi it u placed; 
and it h erideat that vrheo the eittemal edge is eo ap- 
plied, and the canilaginoua plate* are raised up, the in- 
tenticea must hecome sa many vacua, and the Bcrrated 
edge of each plate will keep a «uffictent hold of the 
mbttance on which it rests to retain it in that position, 
anisted by the pressure of the lunounding water, without 
a cendnuauce of miucular exntion. It thus appears that 
the adbesioD of the meiitigjlih is produced by to many 
ncua bnog formed through an apparatns worked by the 
Tohmtary ntuvcie* of the animal, and the pressure of the 
MUTOunding water. 

From the similarity of the mechanism of the under 
■uriace of the toes of the lacerfa gecko, there can be no 
doubt that the purpose to which it is applied is the 
same: but as in the one case the adhesion is to take 
place under water, and is to continue fiir longer periods, 
the means are more simple; in the other, where the 
mechanism is to be employed in air, under greater dia- 
advantages with respect to grarity, and is to last for very 
short periods, and then immediately afterwards be re- 
newed, a more delicate structure of parts, a greater 
praporlioHBl depth of cavities, and more complex mus- 
culo structure become necessary. 

Having aacertuned the prindple on which an aninal 
of so large a use as the lacerla gecko is enabled to' 
support itself in its priq;resdve motion agiunst gravity. 
Sir E. Home felt himself more competent to epquire 
into the mechanism by which the common fly is enabled, 
with BO much hdli^, to support itself In still more dis- 
advantageous gitua^otts. In the natural uze, the feet of 
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the fly are ao Bmall, that notlihig uan be deternuned 
respecting thcmi Keller was the fint penon who made a 
dnwiag of the 6y's foot in a highly magniSed Rtate, in 
which the concave sorfiiceB are naible, and which, no 
doubt, like those of the Uzard above described, are em- 
ployed to tbnn TBCUB, which enable the fly to move under 
such disadvantageouB drcumstances. Mr. Bauer, who 
hag to greatly diitinguished himielf in microscopic re- 
searches, wa* judiciously enlisted into the sa^ice of Sir 
E. Home upon this dccouodj and he hai shown that 
this [mnciple, on which progressive modoa against gravity 
dq>ends, is vei; extensively employed by nature in the 
structure of the feet of insects; and Sir Everard observes, 
that BOW this structure is known, it can lie readily de- 
monstrated by looUng at the movement of the feet of 
Mij insect upon the ingide- of a glass tumbler, through a 
common magnifying glass; the different suckers are readily 
seen separately to be pulled off from the surface of the 
glass, and re^plied to another part. 

In consequence of the expedition to the polar re- 
gions. Sir £. Home was enabled to obtain and examine 
the foot of the walrus, in which be detected a reian- 
blance in structure to that of the fly ; and it is not a little 
curious that two animals so different in sice diould have 
feet to umilar in tiuai use. In the ffy, the parti require 
to be magnified onehundred times to render the structure 
distinctly viulile; and in the walrus the port* are so large, 
as to require bdng reduced four diameters, to bring them 
within the sin of a quarto page. 

Nor is progresave motion, the only fimction in which 
nature avails herself of the pressure of the atmo^here 
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feeding is coDCioually effected in this manner- The ope- 
ratioii of sucking is too taniliar to require comment, ft 
may not, perhaps, be so generally known that it is by the 
very same process that bees reach thefinedust and juices 
of hollov flowers, like the honeysuckle, and some specie* 
of foxglove, which are too narrow to admit them. They 
fill up the mouth of the flower with their bodie«, and suck 
out the ur, or at least a large portion of it, by which the 
soft udes of the flower are made to collapse, and the 
juice and dust are squeezed towards the insect, as com- 
pleWlyas if the hand had pressed it externally. 



Notes, p. 41. 

Tboie who are not acquainted with the operations by 
which the mind is enabled to arrive at truth, are too apt 
to attribute to accident that which is the result of great 
intellectual labour and acuteness. ObsenratiDn, analogy, 
and experiment are the diree great stepping-stones by 
which the philosopher is enabled to ascend from darkness 
to light : it is true that his foot may accidentally be placed 
upon the first, but his own eSbrts are required to com- 
plete the ascent. To the mass of mankind the preliminary 
step is obvious, and they, at once, conclude that the suc- 
ceeding ones are equally easy and simple. In this view 
of the subject, it was by accident that Sir Isaac Newton- 
discovered the laws of gravitation, for his mind was di- 
rected to the investigation by the accidental &I1 of an 
an>le ttom its tree ; it was by acddent that Oolileo Ait- 
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covered the bochroDous inoTcnieiit of ^ peoduituo, fiir it 
«as suggMted by the nbration of a chandelier: but bow 
iDBDjpersoiu might have witneaaed tfae&llof an H[^le,ar 
the vibration of a chandelier, without arriving at slinilar 
truths ? It haa been said that ve are indebted for the 
important invention in the iteam-engine, termed hatid 
gcer, by which ita valvea or cod» are ir(»lied b; the ma- 
chine itielf, to an idle boy of the name of Humphrey 
Potter, who, being employed to itop and open a valTc, 
«Rw that he could Kive himaelf the trouble of attending 
and watching it, by fixing a plug upon a part (^ the ma- 
chine which came to the place at die proper timet, in 
consequence of the general moremenL If this anecdote 
be true, what doea it prove P That Humphrey Patter 
might be very idle, but that he was, at the aame tim^ 
very ingenioui. It was a contrivance, not the re«u]t of 
accident, but of acute obserration and aucceufiil experi- 
laettt. We are endeavouring to combat a popular but 
nnfchievona error ) and we are happy at finding the same 
feeling expressed in a work which, from ita eiten«ive circu- 
JatioD, must prove highly useful in correcting it " Very 
few discoveries," sayf the author, " have been made by 
chance and by ignorant persoDS ; much fewer than i* 
generally supposed. "Xhsy are generally made by persons 
of competent bnowledgfl) and who are in aearch of them. 
The improvement of the steam-engine by Watt, reiulted 
from the most learned investigation of mathematical, 
mecbaoical, end chemical truths. Arkwri^t devoted 
many years, five at least, to his invention of aphming- 
jennies. The new process ofrefiningBugari'by which more 
money haa been made in a shorter time, and with less risk 
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and trouUe, than was perhaps ever gained bj an in* en- 
don, waadiBcoreredbyMr.HowBiid, a most accompluhed 
chemirt, and it was the ftuit of a long coune of experi- 
menti, in the pn^r^s of which, known philos<^faiCBl 
prindplca were conttaotl; applied, and one or two 
new prindplei ascertuned." — Library ef Uieful f nour* 

NOTI 4. p. 38. 

If a Boap-bubble be blown up, and set under a glus, 
that the motion of the air may not affect it, as the water 
gHdes down the aides and the top grows thinner, several 
colours will.succesnTelj appear at the top, and spread 
themielf es from thence in rings down the sides of the 
bubble, till they vanish in the same order in which they 
appeared; at last a black spot appears at the top, and 
spreads tiil the bubble bursts. Hence it follows that the 
colours of a body, depend in some degree upon the thick- 
ness and d«isity of the pattictes that compose them ; and 
that if the dennty be changed thq colour will likewise be 
eflanged. That the production of coloun depends upon 
the nature of the smfeces upon which light Ms, is beao- 
tifiilly exemplified by the trideacence of mother of pearl ; 
and which has been satiriactoTily shown to depend upon a 
singular peculiarity in the structure of that substance. 
On its siirftce, which to the unaiuated eye, and even to 
(he toui^, appears to be finely policed, there are ionu- 
meraUe little lines, or groovet, in some places as many as 
two or three thousand in the space of an inch, which, 
tying parallel,' regularly follow each odier in ^1 their 
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windingi j b; the edgea of which the rajf of light are re- 
flected, and the continual change of colour arisei from their 
contiuufd bending*. WbateTer doubtE might hare ciitted 
upon the uibject, lome late ezperimeuti of Dr. Brewiter 
have dissipated them, by Bhowiug that the colours which 
play to beautifully on tbe surface of mother of pearl, 
may be communicated by pressure to sealing-wax and 
•everal other substances. The discoreiy of this fact was 
in tome measure accidental ; be had stuck a [uece of 
mother of pearl on a cement made of roun and bees-wax, 
and on separating this cement he found that it had ac- 
quired the pn^KTty of eshibiting colours. Several per- 
sons who witnessed tbe effect, concluded that it aroM 
from the pretence of a thin film of the mother of pearl, 
which might have scaled off and adhered to the wax : 
but such an exphuiation was at once refuted, by plunging 
the was in acid, which must have dissolved the mother of 
peaH, had any been present ; but the acid had no effect, 
and the colours of the impression remained unimpaired. 
It is clear, then, that it is the grooves, as Dr. Brewster cod- 
jectured, which occasion the iridescence in the mother of 
peari, fts wdl as io the waxen impression. In consequence 
of this curious discovery, Mr. Barton succeeded in pro- 
ducing the same appearance on glass, and on diffbrent 
metals, by simply cutting grooved lines on their surface. 
These lines are so fine that, without a microscope, they 
are scarcely viNble, and the glass and the metal kppear to 
retain thdr polish; yet they and the colours also may be 
communicated by an impression, like those from tbe mo- 
ther gf pearl, to the wax. 
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Note 6, p. 90. 

The tbllowing are ■ few of ihose plsnts which indictte 
efaangea in the weather ; — 

Chickvxed. is an excellent barometer. When the flower 
opands fiilly, we are not to espect rain (or aevenl hovn i 
should it continue in that state, no rain will disturb the 
summer's dnj. When it half conceals ito miniature flower, 
the day it geoerally showery ; but, if it entirety shuts up, 
or vdls the white flower with Its green mantle, let the 
traveller put on bis great coat- The diSeroit speries of 
irefiM always contract their leaves at the approach of a 
itonn ; lo certainly does this take place, that these plants 
have acquired the name of the hiAandma^t barometer. 

The tulip and several of die compound yellow flowers 
alio close before rain. There is, beudes, a spedea of 
wood-sorrel, wbit^ doublet its leaves before storms and 
tempests. The batiMnia, ot mountain ebony, eauie, and 
»enritiTe plants, observe the same halut. 



Note 7. p. 98. 

The papular adage oCForly dayg' ram after Sl.Su^lkm, 
u a tradition which seems to have derived its origin from 
the following circumstance. Swithin, or Sieithum, bishop 
of Winchester, who died in ses, dedred that he mi^t be 
buried in the open church-yard, and not in the chancel 
of the minster, as was usual with other bishops; and his 
request was complied with : but the monks, on his being 
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canonized, coDndering it diigraceful Tor the wiot to lie in 
a public cemetery, rcMlved to remove tht bod; into the 
choir, which wu to have been done with folemn proce»- 
ii<Hi on tiie 12th of Julj. It runed, faoire*a, to vio- 
lently for forty day* b^tbtf at tliii wuon, that the 
deugn wu absadoned. " Now, without entering into the 
cue of the buhop," lajs Mr. Howardt in hii woi^ on the 
Climate of London, " who was probably a man of senw, 
and wished to set the example of a more wholesome, as 
well as a more humble, mode of resigning the perishable 
claj' to the dettnictiTc elements, I may observe, that the 
fact of the hindrance of the ceremony by the cause related 
is sufficiently authenticated by traditioD ; and the tradition 
is so far valuable, as it proves that the summers io this 
touthern ' part of our island, were subject, a thousand 
years ago, to occasional heavy rains, in the same way as 
at present." Mr, Howard has shown, by a table, that the 
notion commonly entertained on this subject, if put 
strictly to the test of expi^ence, at any one station, in 
this part of the island, will be found fallacious; he, how- 
ever, very justly observes, that " the opinion of the 
people on subjects connected with Natural Histoi; is 
commonly founded, in some degree, on Gict or eipe- 
rimcei" and to do justice to the popular observation in 
ques^on, he states that, " in a majoriQr of our summers, 
a, showery period, which, with some latitude as to time 
and local drcumitances, may be admitted to eonstitute 
daily rain for forty days, does come on about the time 
indicated by this tiadition j not that any long space be.< 
fore is often so di; as to mark distinctly iti commence* 
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Tbb fact ma; be demonitratcd bj conrerting the tri- 
angle into a parallelogram, of vbkh one of the aides of 
the triaagle mUI become it» dugotul ; the other two sides 
will, of course, reprewnt two fbrces equivalent to such 
diagonal, which, acting in opposition to it, muit produce 
a balance. 



Noi£ 9. p. 18S. 

The sea and land breezes which occur in the ialandi of 
the torrid zone, veiy strikingly illustrate the portion laid 
down in the text, and afford ■ good explanation of the 
manner in which winds ma; be occasioned b; a change 
of temperature in the air. In theM, during the hottest 
part of the day, the wind sets in from all quarters, and 
appears to be blowing towards dte centre of the island, 
while in the ni^t it changes its directioti, and blows from 
the centre of the land towards the sea; for since the 
sun's ra^ produce much more heat by their rejection 
from land than they do from water, that portion of ur 
which u over the Und will soon become heated, and will 
ascend; a rarehction and diminution of the quaptity of 
nir over the coitral part of the land will be thus oc* 
CBsionad, wluch must be supplied from Uie sides i but, as 
the Itmd coob again during the ni^t, that portion of air 
which bad been preriouily heaped up will begin to de> 



D,gni^=b,G00glc 



I9S 

Kend, und bj apreoding and equalizing iUelT will produce 
ft breeze btowing from the centre- 
He tnufe-tcnub, 10 called from the advantage which 
titeu certaiotj affitrds to trading veuels, are another ex- 
■inpk of Uie same kind; they are geonally stated to 
blow from east to west over the equator, and are occa- 
uoned b; the rareisction of the eir by the iud'b heat, and 
the motion of the earth from west to east. While 
writing the present note, we have seen an essa; upon the 
snbject by Captain Baul Hall, published io an appendix 
to Mr. Daniel's admirable work on Meteorology; the pe- 
rusal of this paper has induced us to cancel what we had 
written, and to refer the reader to the essay itself; for it 
U quite impossible to do justice to the tIcwb it entertains, 
in the limited qnce neccBsarily prescribed to us in this note. 
On the coait of Guinea, the wind always sets in upon 
the land, blowing westerly instead of easterly; thig ex- 
c^idoa arises from the deserts of Africa, which lie near 
the equator, and baof a very sandy soil reflect a great de- 
gree of heat into the air aboTe then, which being thus ren- 
dered lighter than that whtcb it over the sea, the wind con- 
tinually niahesio upon the land to restore the equilibrium. 
Among the irregular winds, or those which are not 
constant, but accidental, may be noticed the tn^umd, 
the iarmattan, and the liroax. The first of these is oc- 
caiioUed by the meeting of two or more currents of wind 
from opponts directions, and which can only be occa- 
uoaed by some temporary but violent disturbance of 
eqiulibrium. The karmaUan is met with on the westero 
coast of Africa, and is generally attended by great heat 
Bod fog ; it appears to be occasioned by a conflict between 
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the heated sands of AiHca, and the regular direction of 
tlie trade-winds over that continent and b; disturbing 
their progress, it h frequently the toreninner of a hurri- 
cane in the West Indies. The lirocco occurs in Egypt, 
the Mediterranean, and in Greece, aiid is chiefly charac- 
terised by its unhealthy qualides. The air, by pasiing 
over the heated sands of Egypt becomes: so- dried aad 
rarefied as to be scarcely fit for re^iratioo, and being so 
prepared, it absorbs so much humidity on passing the 
Mediterranean as to form a suffocating and oppres^ve 
kind of fag. 

Mr. Daniel observes, tliat the current* of a heated 
room, in some measure, exemplify the great currents of 
the atmosphere. If tlie door be opened, the flame of a 
candle held to the upper part will show,by its inclination, 
a current flowing outwards; but, if held near the floor, it 
will bedirected inwards. Ifthedoorbe closed suddenly from 
, without, it moTCs with the in-coming current, and against 
the outgoing, and a condensation of air takes place in the 
room, which is proved by the rattling of the windows, and 
the bursting open of any other door in the room, if 
slightly dosed. If the door close from within, it moves 
against the in-coming current, and with tbe outgoing, 
and a rarefaction of the air in the room takes place, 
which is evidenced by the rattling of tbe windows, and 
the bursting open of anodier door in the contrary di- 
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We are reminded, upon this occauon, of put of a 
Etanza in the well-known ballad of CheT; Cbace, where 
an English archei: aimed his arrow at Sir Hu^ Mont- 
gomet;; — 

" The grey goote wing that was thereon. 
In his heane's blood wa> wetL" 

The more ancient belUd, however, reada neane-featttri. 
In the " Geate of Robjn Hode," among Mr. Garrick's old 
plays, in the Museum, the arrows of the outlaw and hb 
companions are particularlj described : — 

" With them they had an hundred bowes. 

The strings were well f digbt ; 

An hundred shefe of arrows good. 

With faedes burnisb'd full bryght; 
And every arrowe an ell ionge. 

With peacocke well ydight, 
And rocked the; were with white ulk. 
It was H temely sight" 

And Chaucer, in the description of the squyer'syeomai) 

" And he was clad in cote and hode of greene; 
A sheafe aXpeaeocke arrows bright and shene. 
Under bis belt he bare full thriftely. 
Well coude be dresse his tackle yeuianly: 
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Hit arrowes drouped not with Tethers lowe. 
And in his hand he here a mightf bowe." 

Prol. to Cani. Tale*. 

la order to ibow the dandyum dieplayed by the archers 
of fonner times, it may be stated, that, in the wardrobe 
acconntE of the as Edw. I. p. 359. is a charge of verdi- 
gri&e to stain the feathen of the arrows green. A 
wardrobe account of the 4 Edw. II. furnishes an entry 
for peacock arrows, " Pro duodecim flecchiis cum pennis 
defMDOM, emptis pro rege de 19 den." 

As this note hat some connection with the shuttlecock, 
as well aa the arrow, we may take this opportumty of in- 
troducing a passage, wliicfa was accidentally omitted in the 
text; it refers to the method of playing this gome at 
Turon, in Cochin China ; and which is described by a 
traveller es follows : — " Instead of using a battledoor, as 
it the custom in England, the players stood seven or eight 
in a circle ; and, after running a ^ort race, and springing 
from the floor, they met the descending abuttlecock with 
ths sole of the foot, and drove itnpagun with force high 
in the air. The game was kept up with much animation, 
and seldom did the players miss their stroke, or pve it a 
wrong direc^on. The shuttlecock was made of a piece 
of dried skin rolled round, and bound with strings. Iota 
this skin were inserted three feathers, spreadiag out at 
top, but so near to each other, where they were stuck 
into the skb, as to pus throu^ the holes, little more 
than a quarter of an inch square, which were always 
made in the centre of Cochin ct^per coins. We made 
one or two awkward attempts at the game, not only to 
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our own confiuiDii, but much to the anuuemeot of the 
natiTGi. It must, bowerer, be remembered, thtt, unoQgit 
these ingenioiu pet^le, the feet awist, ai auxiliuiet to the 
htndB, in the eierciae of many trades, particulaii]' that 
of boat building." 



Note 11. p. l«5; 

A beautiful eiperimeDt was lately instituted at Parii, to 
illuftrate this fact, by KoL At the extremity of a cylio- 
dricsl tube, upwards of 3000 feet in length, a ring oF metal 
was placed, of the Mme diameter as the aperture of the 
tube ; and in the centre of this ring, in the mouth of the 
tube, was luspended a clock bell and hammer. The 
hiUniner was made to strike the ring and the bell at the 
BUDe inibnt, M> that the sound of the ring would be 
traniniitted to the remote end of the tube throng the 
CODiIuctiag power of the matter of the tube itself; while 
the sound of the bell would be tranamitted throi^ the 
medium of the air included within the tube. The ear 
bdog then placed at the remote end of the tubt^ die 
sound of the ring, transmitted by the metal of the tub^ 
waa firat distinctly heard j and, after a ^ort interval had 
d^»ed, the sound of the bdl, tranmutted by the air in 
the tube, was heard. The result Of sersra] experiments 
was, that the metal ofthe tube conducted the souud with 
abodt tea and a half timet the velocity with which it was 
conduetedbytheair; thatis, attherateofabcnn ll,a8J 
feet per lecond- 
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Hie Hemoin or Madame de Geulit fint made koown 
the aatouiabing powers of a poor Germaa toldier on the 
Jew's barp. Thiimiuidaa was in the serrice of Frederick 
die Great, and findiDg himself one nigbt on dut; under 
the windows of the king, played the Jew's faarp with so 
much ikill, that Frederick, who waa a great amateur of 
muaic, thought he heard a distinct orchestn. Surprised 
on learning that sudi hd effect could be [Hwluced bj a 
ani^e man with two Jew's harps, he ordered him into his 
presence; the soldier refused, allying, that he could 
only be reliered by hii colonel'; and that, if he obeyed, 
the kii% wonld pumsfa bun the next day, for baring Med 
to do his duty. Bejng presoited the following moniiog 
to Frederick, he was beard with admiratioD, and recdved 
his discharge and fifty dollars. This artist, whose name 
Bfadame de Genlis does not mention, is called Koch ; he 
has not any knowledge of muaic, but owes bis success 
entirely to a natural taste. He has made his fortune t>y 
travelling about, and performing in public and private, 
and is now living retired at Vienna, at the advanced age 
of more than cdgbty years. He used two Jew's harps at 
once, m the same manner as the peasants of the I^rol, 
and produced, without doubt, the hannony of two notes 
struck at the same moment, which was considered by the 
musically-curious as somewhat cilraordinary, when the 
limited powers of the initrument were remembered. It 
was Koch's custom to reipiire that all the Bgbts should 
K S 
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be extinguUhed, in order that tlie illuBion produced by bis 
plajiog might be increased. 

It WHS reeerved, however, (or Hr. Eulenatein to acquire 
a muMcal r^utetion from tiie Jew's harp. After ten 
years of dose ■pplicaoon and study, thib joung artist hae 
attained a perfect mastery oTcr this untractabie instru- 
ment. Ill giving some accouDt of the Jew's haip, con- 
sidered as a medium for muiical sounds, we shall only 
present the result of his ditcoveties. This little tnetru- 
raent, taken singly, gives wbatevo" grave sound you may 
wish to produce, as a Mrd, a _^ti, or an octave. If the 
grave tonic is not heard in the bass Jew's harp, it must 
be attributed, not to the defecdveness of the instrument, 
but to tbe player. In examining this result, you cannot 
help remarking the order and uiaty established by nature 
in harmontcal bodies, which places music in the rank of 
exact sdences. The Jew's harp has three difierent tones ; 
the bass tones of the first octave bear some resemblance 
to those of the flute and clarionet ; those of the oiddle 
and high, to the mr kamana of some organs j lastly, tbe 
harmonical smmds are exactly like those of the hamumiea. 
It is conceived that this diversity of tones Bffi>nis already 
a great variety in the execotion, which is always looked 
upon as being feeble and trifling, on account of the small- 
ness of the instrument. It vras not thought possible to 
derive much pleasure from any attempt which could be 
made to conquer tiie difficulties of so limited an instru- 
mentj because, in the extent of these octaves, there were 
a number of spaces which could not be filled up by the 
talent of the player ; berides, the most rimple roodulalioii 
became impoi^e. Mr. Eulenstem ha* remedied that 
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inconvenience, b; joiiung sixteen Jew's hurpe, which he 
tunes by placing smaller or greater quantities of fcaling- 
waxat the extremity of the tongue. Each harp then Bounds 
one of the notes of the gamut, diatomc or chromatic, and 
the perfonner can Bll all the intervals, and paea all the 
tones, b; cbangiog the harp. That these mutations ma; 
not interrupt the measure, one hnrp must always be kept 
in advance, in the same manner as a good reader advances 
the eye,'not upon the word which he pronoances, but 
upon that which follows. 



NOIE 15. p. E27. 

Tbie project has lately been revived; in a late number 
of the Revue Sneychp^dique there is a proposal to com- 
municate verbal intelligence, in a few moments, to vast 
distances, and thus not by symbols, as in the Telegra^A, 
but in distinct articulate sounds uttered by the human 
voice. The plan is said to have oripnated with so 
Englishman, Mr, Dick, actxirding to whose expeiiments 
the human voice may be made intelligible at the diGtance 
of twenty-five or thirty miles. It has been stated, in Note 
1 1 ., that the celebrated Biot bad ascotained Chat sound 
travels more than ten times quicker when transmitted by 
solid bodies, or through tubes, than when it passes 
through the open air; at the distance of more than half 
a mile the low voice of a man was distinctly heard. 
Father Kircher relates, in some of his works, that the 
labourers employed in the subterranean acpieductt of 
Bome heard each other at the dstance of several miles. 
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ADDITIONAL NOTES 



REFERRED TO BY THE FIGURES IN 



Note 1. p. 40. 



The currier is a variety of the connnon domestic pigeon, 
und which, from the superior Httachment that it shows to 
its native place, is employed in many countries as the 
most expeditious courier. The letters are tied under its 
wing, it is let loose, and, in a very short space, returns to 
the home it was brought Jrom, with its adrices. This 
pracdce was much in vogue in the East; aud at Scande- 
roon, till of late years, it was used on the arrival of a ship, 
to give the merchants at Aleppo &'more expeditious 
notice than could be 'done by any other means. In our 
own country, these aerial messengers have been employed 
for a 'very siugular purpose, having been let loose at 
Tyburn at the moment the fatal cart was drawn away, to 
noti^ to distant fiiends, the departure of the unhappy 
criminal. 
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lu the East, the use of tbwe birds leeniB to ha?e been 
greatl; improved, by having, if we may use the expreiuon, 
relays of them ready to spread intelligence to all pant of 
the country ; tbua it h stated by Arioato (canto 1 5.) that 
the governor of Damiata circulated the newa of the death 
of Onilo. " As soon ai the commandant of Damiata 
heard that Onilo wat dead, he let loote a pigeon, under 
whose wing he had tied a letter. Tbis fled to Cairo, from 
whence a second wa» de^tched to another place, ae is 
iiBual; BO that in a very fev hours, all Egypt vat ac- 
quainted with the deatli of Onilo." 

But the umple use of them was known in very early 
times. Anacreou tell« u« (ode a.) that he conveyed his 
billetnloux to Bathyllui by a dove. 

Taurosthenes also, by meaue of a pigeon he had declied 
with purple, sent advice to his father, who lived in the 
isle of £gina, of his victory in the Olympic games, on the 
very day he had obtained it.* And, at the Aego of 
Modena, HirtiuB without, and Brutua within the walU, 
kept, by the help of pigeons, a constant corre^ondence ; 
baffling every atratagem of the beaieger, Antony, to inter- 
cept their couriers. In the times of the crusades, there 
are many more instBDcea of these tnrds of peace being 
employed in the service of war: Jotnville relaUs one 
during the crusade of Saitii Louu, and Tasso another, 
duringtfaesiege of Jerusalem. Perauoi£t SrifykZoohgif. 

• .Xlian. Var. Hut. lib. ix. C. a. Pliny, lib. x. c. 24. 
^ys, that swallow* have been made use of for the same 

puipose, 
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Note 8. p. 46. 

The soothsaj^en attributed man; mystic properties to 
the coral j and it was believed to be capable of ^fiag 
protectioD againit the influence of Etai Eyei; it wbg 
even supposed that coral would drive away derih and 
evil spirits; heoce arose the custom of wearing amulets 
composed of it around the neck, and of making crowns 
of it. Plin; and Oioscorides are very loud in the praites 
of the medicinal properties of this substance, and Para- 
cdaus says that it should be worn round the necks of 
infants, as an admirable preservative against fits, sorcery, 
charms, and even against poison. It is a curious circum- 
stance that the same superstitious belief should exist 
among the negroes of the West Indies, who affirm that 
the colour of coral is always a^ted by the state of health 
of the wearer, it becoming paler in disease. In Sicily it 
is also commonly woto as on amulet by persons of all 
ranks, as a security against an evileye; a small twisted 
piece, somewhat resembling a hom, is worn at the watch- 
chain, under the name of Booh FoHiaia, and is occasion- 
ally pointed at those who are supposed to entertiun evil 
intention. His late Sidtiao Mt^esty was celebrated for 
fais faith in, and frequent use of, the burnt Jortmut. — But 
to return to the coral toy usually suspended around the 
necks of children in our own country. Id addition to 
the supposed virtues of the coral it may be remarked that 
silver bells are usually attached to it, which are generally 
r^rded as mere accompamments to amuse the child by 
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their ju^le; but the bet it, that tbey bare a difoeat 
ori^g, bk?iD2 been deugaed to frighten anj evil quritii. 
For the ume supentitioug objecti were bells latrodaced . 
into our churdiei, ai a ipecie* of chann agaiuit itonui 
and thundcf, and the aHoult* of Satan. 

Note 5. p. 77. 

Thii prMaa i* to be foond in Hutton'i Reaeatiolu, - 
and is Ueted ai followt: — 

" A penon baring in one hand an even number of 
■faiUiugi, and in the other an odd, to t«ll in which hand he 
has the even number. 

** Deiire the perwn to multiply the number in the ri^t 
hand b; any erm number wliaterer, and that in the left 
by say odd number; then bid him to add together the 
two product!, and if the whole sum be odd, the even 
number of ihillinga will be in the tight hand, and the odd 
number in the left; if the turn be eren, the contrary will 
be the caae. By a dmilBr proceaa, a penon having in one 
hand a piece of gold and in the other a |»ece of alver, 
we can tell in which hand he holds the gold, and in which 
the silver. For this purpose, some value represented by 
an even number, such as s, must be assigned to the gold, 
and a value rqtresoited by an odd number, such as 5, 
must be asdgned to die ulver; after which the operation 
is exactly the same as in the preceding example. 

" To conceal the artifice better, it will be snffident to 
ask whether the sum of the two products can be halved 
without a remainder ; for, in that caae, the total vnll be 
even, and in the contrary ewe odd. 
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" It will be readily seen that the pieces, initead of 
bong in ^e two hands of the same, persoD, ma; be sup- 
poaed to be in the bands of two persoos, one of whom 
has the ereo number, or piece of gold, and the other the 
odd number, or piece of silver. The aeme operations may 
then be peribrmed in regard to these two persons, as ere 
peribrmed in regard to the two hands of the same person, 
calling the one, privately, the right, and the other the 
left." 



Note 4. p. 79. 



It is by discovering the number of c< 
board that this trick is performed. By means of a table 
the problem may be immediately .solved, but aa tuch a 
refer^ce would be inconvenient, and, indeed, destructive 
to the magic of the trick, a Latin verse is substituted, 
which may be easily carried in the memory, and will be 
found to answer all the puiposes of a table. In order, 
however, that the reader may become thoroughly ac- 
quainted with the machinery of the trick, we shall explain 
it in the words of its author. The problem is stated as 
fallows : " Three thmgi being prhaieiy dittribuied to three 
periont, to guen that which each hat gat." 

Let the three things be a ring, a shilling, ttod a glove. 
Call the rii^ a, the shilling e, and the glove i; and in 
your own mind distinguish the persons by calling them 
first, second, end third. Then take tweuty-fbur countoi, 
and ^ve one of tbem to the first person, two to the 
second, and three to the third. Place the remaining 
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eighteen on the table, and then retire, that the three pcf- 
Eons may distribute among themaelves the three things 
proposed without your observing them. When the dis- 
tributioD has been made, deaire the penon who has the 
ring to take from the eighteen remaining counters as many 
at he has ah^ady; the one who has the shilling to take 
twice as many as be haf already, end the person who has 
the glove to take four times as many ; according to the 
above supposition then, the first person has taken one, 
the second four, and the third twelve ; consequently, one 
counter only remains on the table. When this is done, 
you may return, and by the number left, can discover 
what thing each person has taken, by employing the fol- 
lowing words: — 



Saiee ceria amm/r levtUa ula i}iiiet. 

To make use of these wonb, you mutt recollect, that 
in all cases there can remain only i, a, 3, 5, 6, or 7 
counters, and uever 4. It must hkewise be observed, 
that each syllable contains one of the vowels, which we 
. have made to represent the things proposed, and that the 
first syllable of each word mutt be considered as r^ire- 
senting the first person, and the second tytlable the 
second. This bdng comprehended, if there remunt only 
one counter, you must employ the first word, or rathn 
the two firtt syllables, tal-ve, the first of which, that con- 
twning A, shows that the first person has the ring repre- 
sented by A ; and the second syllabi^ that containing b, 
shows that the second person has^the shilling r^iresented 
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by I ; from which yon may easily coDclude that the third 
person has the glove. If two counters should remain, 
you must take the Eecond wud cer-ta, the first syllable ot 
which, containing e, will ehow that the Gnt person )xBi the 
shilling represented by e ; and the MCond ayliable coH' 
taining a, will indicate that the lecond person has the 
ring, represented by a. In general, whatever number ol 
counters remain, that word of the verse, which is pointed 
out by the same number must be employed. 

Instead of the above Latin vene, the following French 
one might be used : — 



Par fir Citar jaiii dttmt ti grand pniKt. 

In u^ng the above Kne, it toxat be considered as con- 
sisting only of six words. 

This problem might be proposed in a manner somewhat 
different, and might be applied to more than three per- 
sons. Those of our readers who may be desirous of 
further information on the subject, must consult Bachet 
in the SSth of his Problems plaUmiet tt dUeetabUt. 
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VALUABLE STANDARD WORKS, 

LONGMAN, REE3, ORME, BROWN, % GREEN, 

LONSOJL 



T0TA6ES TRAVELS, GBOGRAPHT, / 



a TOPOGRAPHT. 



TRAVELS Sf ADVBNTDRE8 

DDtbc SHORE or the CASPIAN SEA> 
■rlth Hmie Account at tht Tndc, Cam- 



' Tour in IbE Hknila MauDttini 
Ito. 11. U: M. Bdt. 

A NfHTBtive of a Journey into 

:hc CouiitrU* b> ibt NoRb-Euto: 



trtUCPtatot, ud aMipafUiP Mil 
i»anli7, chleAy from original and i 
8lUT«Tr, lUlo ■ Hap of India, bIu 
(be andimt dlTWana of Iba Dc 
U ISi. Bda. 

PERSONAL NARRATIVE of 
T&AVBLS In COLOUBlAi embraalag 
DetaUa of tbc GeoKTipliy. CUmatt, Popu- 
Utloi, V«K(table and Hlnanl PTDdnr. 
Uoaa, &c. tic. of that Countty. By 
SauhdbBdhboldt. Prom tin Origl. 
oalP™idl,byH»usMi«iA Wiiiiuii. 
t Vol*. 6n. wltb a Onienl Hap of Ihe 



E.pub 



I. ta In the ?nst, and Dearly ready. 



acrlptloiu and ^ 
U. fl(. Sd. Bda. 



TRAVELS among the ARAB 
TRIBES tDlubltIng the Conntrlci Eait 
ofSnUA and PALESTINE. locludlDK 

[*, Uamauat, TrlpoU, Labanon. and 
Baalbeck. and by tbe Valley of the Oron- 

" TnTcli Id Pslcitlne," &c. 1 Vol. 4U. 
with a Map of the Authoc'i Roalc, ud 
other lUuRntlona. St [St. M. Bit. 

Travels in P^estlne, through 

Ibc ConnErici of Bukan and GlLead, 
Vlilt M the CldM of Oeraia and Gamala, 



R 11(. s/sdi 



. lOr. W. Bda. 
JOURNAL of a RESIDENCE 
la CHILE, and VOTAOE f^on Iba tA: 
CIPIC, In the Yen 1823 nd 1829) pre 
ceded by an A=e«int of Oie RanitatloM 
InCblla.ilncetheTeirlSlf. BtHuu 
GiAHAH, Anthor of a " Betidnce In 
India," &c. ftc. I Vol. *ta. viUh En- 
gravli^. If. 12>. U Bdt. 



1 of B Voyaffe t 

ud Beddence there, SurlDg Fan of Iha 
.„. .m. ._., IBM, hielodlni 



InilDdlH 

denca oftba , 
with Plato. 



broDgbl abool 
31. ii. Bda. 
JOURN ALof ■ TEN MONTHS' 

RESIDENCE tn NEW ZEALAND, Sj 
Utlor A. Cbdiii, of the Mtta Beilnent. 
Id Edit. tlra. ProntlaplHb lOa. JU Bdb 
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VOVAOES. TRAVELS, OEOORAPHV, AMD 



TRAVELS in BRAZIL, in lb* 

Tm™ 1817, 18, IB, «Bil W>. Undertaira 
b. (be Commuid of bit Miil«ilT '^e Klne 
ofBsmriB. BjOr. JOBB VoKSfii, ioil 
Dt.Chablbs Vo«11*ii»iui, Monhmol 
the aojMl BbtbtUe iiademy of sclmce"; 



TRAVELS in tl,e INTERMR 
OTSOUTHEBN *^'^"^*i„^^ ^'^l" 
OUT luge Mm, numerom colonred En- 
gnrlivi, luiil W VlBn«t«, from the Au- 
tbn'm origln.1 Brmwlnp. 41o. Vol. II. 
(wUeb cooduilw Uw Wori) 41. Hi- M. 
Bda. Alio, Vol. 1. *J. 14I.M. 

TRAVELS in GEORGIA. 

MR81A, ARMENIA, ANCIENT BABY- 
LONIA, TUBCO MANIA, BULGABIA, 



°>IST KEBB FVM 



VALACEIA, <'=-^-,.^;,'''? 
quitltB, &c. &c. >.>i>~ 
K.9I. Bdt. Br Sib Bo 
ns. &C.&C. 

MEMOIRS of a CAPTIVITY 

HDOOI! Ok INDIANS of NORTH AME- 
RICA, from CMldbood to the Age of 
Nineteen. With Aoecdote- detctipllTe 

AccooDl of the Territory wi.Iwerd of 

Sd EdlUop, vAtk a Portf«li. 8td. 12>. Bd>. 

NARRATIVE of » TOUR 
through the HOHEA. glvlog mn Acconnl 
of the prcient State of tbU ReoloBula 
uui lu inhablUpte. By Sir WiLLiiii 
CU.L. I Vol. 810. lUaxtrated by Flateg, 
WDOd.Cuti, &c. Ilit. Bd(. 

■Hie HISTORY of CHIVALRY. 

(irKNIOHTHOODiDdlla TIMES. By 
Cbarlbi Milu, Ehi. Author of "The 

flitorjof the Cm«ide.,"&c. MEdlt. 
Vol.. 8™. 11.4,.flds. 

The History of the Crusades, 

fcr the Becar«T md PombmIde oi 
the Holy I-ud. Sd Edit. 2 Vols. Sro. 
I(.4i. Bdi. 



ACCOUNT of SD EXPEDI- 
TION from PITTSBURG to the aoCKT 
MOONTAINS. By Eiwin J*iibs. < 



TRAVELS of the RUSSIAN 
MISSION throogh MONGOLIA lo 
CHINA. ByaBonoETiMKOWMi, wUh 



A VOYAGE to COCHIN CHI- 

the 'unltHJ SWlei Nevy '8»o. lOt. M. Bdfc 

TES and 

a » AMBLE 

PMtmou,"^. ftc'.TvoTei'oVlifcBdB. 
By Ibe ••Die Author, 

Recollections of thePeniDBula, 

eontainlni Skelchei of tbe Muaen and 

Character of the SosDlih Nation. 4tl| 

Uw) brtDI befcre ui il< lb« pleuMW, lh» prt- 

Sketches in India. By a Tra- 
veller For Fire-ilde TnvrOm at 
Home. 4tbEdlt. 1 Vol.Sro. St. Bd«. 

Scenes and Impreesions in 

Egypt aod Italy. ■M Mlt 1 V<ri,8T0. 



The Story of ft life. 2 vols. 

pon8TQ. 2d Edit. 18). Bd). 



WMDFi.t, M«»t in ibe Rojal Nary. 
Second Edition i to which li adM, 
~' BtmUima on Ibe Prabablllty of rEach- 






^, Google 



PERIODICAL PUBLICATIONS and FINE ARTS. 



CHRONOLOGICAL and HIS- 

TOBICALlLMISTRATlONSoflheAN. 
CIENT ARCHITEOTOEE of GREAT 
BRITAIN, conuiniiig > 9eiie> of Eu. 



XC. Sa. < 

The ANNUAL BIOGRAPHY 
'SDd OBITITAKr, CDmpKbendl 
BlognptirofBllIbepilDclpidCbii 



spond njth Incbluld' 



A Collection of Farces and 

otbei AftcrplccFB, ictiNl Bt at Till 
Boinl, London. 7 Voli. njyil 1 
II. ^5i. Bd). or OD tae Paper, Hdlb 






■Bcrlp- 



'arcea. 2J. IVi. Bdi. 




price 71. lOi. ei 



The HISTORY and ANTIQUI- 

Uh of Buh Abbey Chureb I- nitli 10 Ud- 

Krlpgn, b; J. & a. Lk Keui, tram Um- 
I by UiCRENiiii, &c. J HoTil 8ro. 11. 
UtdlDu Atihll.lli.Gd.i Imperial 4(0. 



TDK, P.S.A. Id 4tD. prict SI. 12j. iiiihU 
p4per I Add HI. luge piper. 

•-. 7b corrapond uUA (Se ..*««. 
ItclKroJ ^utifuttiM, of vikich Mil BV* 
/brmt Uit Fi/tli Fobmi. 

The Cmhedrel Aaliquities of 

BngLmdi or ao HUtorlcBl, Arcliltec- 

Engll'ili C&lhecbil Gbnrcbn. \2i. per 

S7NuiDberBHreiili«d;pubU>lied. Each 

quUlao/OreatBribiin. Tb« folloKJog 
mre complete^ and nuy be had ecperHM, 

SiBthnry CUl^edrsI, wllb SI EngriT.. 

ct.rol.81.1 mp. roy. foL lll.Bdi! 

Norwich, with 2i PUtu, med. 4ta. 
21.10..; imp. 410. 41.4*.; cr. foL SI. lIK.j 
•up. roy.rol. 81. 101. Bdi. 

WinclieBlEr, mcd. 4tQ. SJ. >1. 1 Imp. 41(1. 

York, with 'sfl'EngririniB, ied.' 4to, 

LichUeld, wttb IS Eopnlngi, med. 
(OI.'bI. «j. Ml. 

2J. 2t.; nip. roy. (a1.'4J.4>. Bda. 

Ciui(eibaiy,iiied.4lo.M.IU.i lmp.4to. 
W.Sl^ ) lun. Toy. fol. 111. Bdg. 

Well>, wllb 24 E3gTiTliig>, med. 4ta. 
31. lOi.; Imp. Ate. 4i. Ai.i anp. roy. 
tbLBI.BL| or wUh prooh ud etcblngs, 
161. lOi. 

EieccT. Nm. 1, 1, ud a, are pnblljbed, 
and Ibe 4lli No. to complete. U neuly 

The Architectural Antiquities 

of Great BriUln, dliplnylng ■ ScilH of 
Select Eogniiriiigi, npreuollng Ibe moat 
bcauUIal, cnilont, end iDterestlDg an- 

Blgtoricil and Ueacrlptli-e Account of 
eub Subject. 4 Voli. H«t. 410. 2JJ.i 
or Imp. 4t(i. m. tulf.bound. 
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HIBTOir AND eiOSEWHTi 



> BIOGRAPHY. 



The UPS of NAPOLEON 

BVOITAPARTE, Xmvmr ottbt Fnach. 

Sj at ACTHOK of WATimLII, Sk.— 

Iftarlt rain. 

HENOUtS of Ibe COURT of 
B&NBT tt» EIGHTH. Bjtln.A.T. 
Tbohidh. InlVcilj.STa.wllliaPonnlt. 
Ptlct ll.Si.Bdi. 

ber andflttmhiDf tvifimtij ■«) IndHLriovilji 

GIBBON'S HISTORT of the 

DECLINE uid FALL ct Ihc ROHAN 
XUPIBXi adapted to the Uh of Fual- 
lim iBdVousg Fcncnai Id uhlch Ok 
a*H, FoUtlol, and UllUuy TraoHo 
(laoi. of Itu Empire tit givta Id Ihe 
Jivirer^t Unnagq of thr Aulbor; but 

IMH] cmtd. Bv THOMAI BlWDLIB, Bu. 

r.E.S. &(!. i Toil. aro. 3L 3a. 

MEMOIRS of (be LIFE ofthe 

Blglil Hon. RICHABD BBINSLEV 
Ilin:Rn>AN. By I^okai Uooh, Esq. 
Anthotof "LtUaRookV'&c. The4tli 
Edit. Id 2 Villa. Sn. with a Fartralt. 
II.IIi.6d.Bdi. 

MEMOIRS of the LIFE of J. P. 

)C£MBbE. Eu. IncladiDH ( HiarO'RY 
pf thB STAGE, froin the flnie af Oarrick 

Bll^iipcaje Portr>lU,"&c. InlVoli. Svo. 



■ A COMPENDIOUS CHART 

of ANCIENT HI8TOEY and BIO- 
OBAFHY, dnlgned pris^allr for the 
UM ot roDB* PenKni. B; Mit, Jomi 
HtnnBD, of AIMocham. Neatly au- 
■nHdoDiFlala, Tb 
Ey Two Pte^ BDd o 
8a. «(L In Sheet* I lOi. 



ully C 
toldH 



The HISTORY of the REIGN 

of GEOKGB the THIRD. Couplfted 

AKew Edit. SI. £•. Bda.' By RaBUT 



MEMOIRS of ELIZABETH 
STUABT, Qoeen of BobeDilB. DaoBhter 
of King Jamet I. irlth Sketches o? thf 
moiC lUttlnguiBlied penoaagea, and Uw 

—"tely In Boltaod end c 

17thCmliiry. By II 






Che 17lh I 



«.p«t6T 



mBbi*- 



engrared. Files 



Memoirs of tiie late Mra. EU- 

ubelb HuDlltoD. nie M Edit. 3 Vole. 
8to, witli » Portrait. Ptie* IL li. Bda. 

Memoirs of Mr. Jdia Tobiu, 



HEMOlRa ofthe COURT of 
QUEEN ELIZABETH. £Viila.a>D. The 
Slilh Edition. 11. it. Bda. By Iiuci 

Memoira of the Court of King 

Janaa the Pint. 2 Vols. Bro. «tlk ■ 
Portrait. Ttie S4th EdlUoo. II. 4a. Bdau 

MEMOIRS of the PROTEC- 
TOR, OLIVER CROUWELL, and hla 
SuDa, Richard and Heniy. By Oum 
CaOHwiLi,, Esq. a Deacenduit of tto 
Puilly. With all Forlraita, fiau orlgl- 



a eaccliict HIatory of 
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N, nea. ORHE, RBOITM, A 



MEMOIRS of JOHN, DUKE 

of MAKLBOBOUOH I wllh his Original 
mlly fttcmd. it Bl«Tih«lin. »nd other 

tLtt. 

The Private and CoDfidendal 

of Shmntiurr, principal If inlalEt lo Kli^ 
Belga, Is 4ta. *llli b Fartrall of llic Duke 



i LeopoLd 1 



Memoirs of the Life and Admi- 

nlitnUon Of all RobFil Walpole, Rul of 
Orford, dnwci fnnn Orl^al Conr^oiid- 

publLilud. In 4 Vol>. 8ro. 21. 8s. Bda. 

Memt^re of Horatio Lord Wal- 

pole. la 3 Vol>. 8to. II. Sa. Bdi. ttae 
SdEdiDoo. 

Memoirs of the Kio^ of Spun 

«»h)D of Philip ibi Flftb b> th> Death 
of Chariei (he Third, im-lTeB.trnm 

pubUshEd. The 2d Edit. In « Voli. 8>a. 



The HISTORY of (be REIGN of 
IBNRT the EIDHTH) camfUMiiig Uw 
'ulltial HlatOTT of th> comufiiceiisit sf 
liB EngllihRef«mMloat belulbaVInt 
irt of Ibe Undem Hlitarr of EDgluUU 



The History of England during 

Cbe Kidille AgO) CDinprlitDg the Bslgni 
'— 'V,lll«m Ih. Comjiimrlo the Aocee- 

of tlu Uteritnir, Foetr!, Rtdiglaii, ibe 

Linmiige of BogUnd dnrinj tiiu Period. 

Id Edit, In i VdIi. Sto. si. Bd>. 
The abOTFTolDmei lonithn cod tila tlia 
Dlplete HISTORY ofENOLAND, trom 
e uili«I period to the DeMh of Henry 

The HISTORY of Ihe RISE uid 

PBOQBESS of IbE UNITED STATES o( 
NOBTB AMERICA, Ull (he Brtlllb Bg. 



n 1S72 tol«82. FyilMed 



Edl(or < 

. foUoHsd hf 
l4dy Biuitll I 
'.ord BuiH] 

af MtOra. 



Northern Tour. 6 Vola. 8to. 

ai. ]la.Sd.B(li. 

Tha LIFE of SHAKSPEARBj 
Enqnlriea IntD the Orl(laillly at hie Dn- 



tHe Dakt of DnatMrt. 
' I3>. Bdi. 

LIFE of WESLEY, and ibeRln 

ud PragTcaafhleihadlim. SdBdIt. 3 
Voll. 8td. with Fortr^te. IL Si. Bd*. 



Ike uUra, blS(T>pbUi 



;TCHI 
3GIO. 

fuilT printed In povt 
]«>.«. bdi. 



SKETCHES of liie LIVES of 

CORBEGGIOmdPABMBOIANO.Wi 

- -itir principil Workt. Beam 
HllnpoalBro. wKh aPartnl 



A CHRONOLOGICAL HIS- 

TORY ofthe WEST INDIES. B; Cap. 
- ~^0BA9 Sddtbit, B.N. i Vob. 
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tloB, ua MMH. CrMnU ud Eislu*- 
.toiT. By tt» H«. J, iHoua, 1;<;Shm. 
TioCtm In tta* UnlnnllT of OtlMd. 
». whWi m .cUUd. . N« »d l^igww 
OkMaMaglH]. Topsftwhlol. ud 0I«> 

Hrinl iDda, ^■'- - — — " "" "' 

t« SuoD In 

HtpurchT, PUm of Colni, *c. 
IL It: id. bd>. i Urgl piper, SL Gt. bdi. 

A DESCRIPTION of the CHA- 
RACTKR. MANNERS, iwd CUaTOMS 
Of thB PBOSLB 0* INDIA, »04 Iheir 
Iii«limliHH,K*llgloi»uid Civil. ByUu 
AUi* '• Deav)*. 4U. 31. is. bd>. 



The ANNUAL BIOGRA-PHY 

•ad OBITUAHY, n» Uie Tar 1)137. Con. 
'-- -• -ilfbnUed Penou 



ibadlcdiDiaU-lE 



Admlnl HoUomy^Hi 

atimfocd B*a«— r~ 

M. VOB W»l»r.,.0) 



.'id OiMttloar~Bw. 

HMwrf Kdly— Tb* Kari of 
1 Blilup of ]>urlUBa — 
r-Hn-Watta— Bii Tboa. 



Ttbtr-r^—tn Augualiia Lea, 
HIliwT — lfl« Jane O^ylsr-' 



«io. Price IM. 



The PLEASURES of HOPE, 
wKh ottm Pa«iD>. BiTaoMAa C*iif. 
■ILi,. With Bn(timTluK«, from D™lgBi 
bj K. W»U11. B.A. f.tap 8™. 8.. Bdi. 



Gertnide of Wyoming, or the 

PnaoiTlTMlMii Cottage, »nd ooua Poemt, 
fooKoap Sto. Wi Edit, wilh Plitee, fro" 
Weatall'i Dwlgn.. »■- Bd.. The lUiu- 
tratlonB may be bad BepuaCe> fc^. Hro. 
4a. ! and 7>.4to. 

Theodric. A Domestic Tale. 

And otiwi PoeiBi. ad Edit. Fcap 8to. 
Bi. Bde. 

OaEKSLAND,<uidolb« Poeroa. 
8.!Bdi, ,A.ttu» 

The World before the Flood. 

A Poem, In Ten Omto«. Wllb olhet oc 



The'Wandei^r of Switzerland, 



Songa^ 

Std. Si. 

' QUEEN BTNDE, A Poem, in 
SUFUU. By J*MBB Beoo, "Auifcp'"f 
the ^ecn'i Wake," ftc. I Vol. 



Tb« LOVES oF the ANGELS, 
A Pou. By Thiwai Uooaa. filh Edit. 
aTa.9B.Bdi. Alas. lUutmiJoiM fnn I>e. 

iJ«iii«y B. Waitall, Stu. U. 



Inrt Edit. 10 VdI«! ISmo. Willi VL^«t« 
Titles add EuETwinBa, 31. 13ii. Od. Bda. ^ 

'- I 1« Vail. Bto. indmUng the Uih. 
lUT at (be BonDin, and Sir Tail. 
M, nltb Vlgcettetby Naanyth, and* 



The Lam) or tbc Iiilb. A P«ib. Sn. 

RoiIBai. APocin. Sto.; 14a. loyil Sto. 
ILSa. 

TteLamr sftbeLAKB. AFoeD.8n. 
I4h. Bdi. I fooUcap, fls. Bds. 

llieLiv of tbe Iiiar UiHSTan. gn, 
]l)i.«d. Bdt.i faalacap,ai. 

Mabuish. a Poem. Std. 14>. Bdi.^ 
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A TALK of PARAGUAY. By 



Joan of Arc. An Epic Poem- 

) Vola. iib Bdlt. lfl>. Bdi. 

ThaUba the Deatroyer. 3d 

ElUt.2Vali.ie>.Bd>. 

Madoc. A Poem. 2 Vols. 

4tb Edil. tie. BiM. 

The Curse of Kehama. A 

Poem. 4th£dlt. 2Vd1i. l48.BdB. 

Minor Poems, 3 Vola. 18s. 
■dL 

Tlie Poet's Pilgrimage to 

Wilerloo. lOt. 6d. Bits. 

Carmen Aulica, Carmen Tri- 

ymphilc. Foolsctiii Svo, Da. Bdi. 

A Vision of Judgment. A 



SELECT WORKS of tbe BRI- 
TISH FOBTS. ntlb BIsgnphlHl uid 
Crlllcul Preftcei 1 l»iiig».Ul™jo(01ii«- 
■Icml EogllBh Poetry. B^ Dr. Aieih. 
10 Vole. pDit ISmo. U, royd lems. to 
mUchtbBBrlliah BiiUTl>t> ud NafiUitt, 
3i- i and eDmLpkte Id 1 VoLuse, &n, lot 
Schoola.&c. Itli. 

tbiimtfl of 1 ^■tMnin » loDf ud H HpHTdUr 

piUDf UKprEHUnrkiiboIltMaiPllllwnlr^ 
ud JiulKli>»,''-irnM^ Knim, Jfcn* IBM. 

The GOLDEN VIOLET, with 
in T«le« of B<imu»» uiil ChUslrr. Md 

Sto. wLUiaFTDndsplece 'l09.6d.Bita. 

The Troubadour. 4tbEditioD, 

yoolmp gvo. lOi. 6d. Bdi. 

The Improvisatrice. 6th Edi. 

The POETICAL WORKS of 

L. E. L. Inclndliig the ImpnriBKlrlcc, 
Troutwdmr, Qoldeo VLsIcI, uid Uticel- 
luiKKU Poeoi.. 3 Vol.. I.e. 8<o. U. Ub. 



GARDENING, &c. 



The GARDENER'S MAGA- 

|CIN£. ud BegiiterofHuTBl and Sdoicb- 
tlc laproYcntDt. CoDctucted by }. C. 



An Encyclopaedia of Agricul- 
^n ) compTliing tbe Tbeoi; and Pnc- 
ilceof lliT ValnUloD. TrHDtrer. Liylug 

[■snded^PrDp™™ : Md cbe'STlUvatlDn 
uid Econoinj ol Ihe Anfrasl and VegfU- 

i Vtew of Iti preienl 

Vol, Sto. closelr prlcted, nJth upwacdi 
ofBOOEngravlngaoii Woiid,21. 10a. Bdi. 

Hortu9 Britaauicwi ; a Cata- 

Ifl^enf mUlbePlanta Indlgevi 
8ia.-If9arl|r 



»d I si 



itcodnced Into Briuin. 



An EncyelopKiiia of Garden- 



ue, wllb Suggeatlo 



The Science of Horticulture. 



IC.du. 9/0. II. Sg. 
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Eini^''<>r TBI h'ui 
fM>Tliig>, nhiljiUDg 

Piac-auTauidnti. 



The GARDENER'S REMEM- 
BBANCEll. B( Jahh U:idfbiii.. 
7(. M. Bdi. id Kilt. 

CONVERSATIONS OD BOTA- 
NY, wllb M EDgnHnfi. tlh Edit. 
IVol. ISmo. 7*.M, plain, or I£i.«ilid. 



FIRST STEPS li 



DBUMMOBn, 1I.D. pTDfEMOrOf ADllOCdy 

■lul PtiTiloIagr 111 tilt Beirut AcsdcmlHl 
CDti,cginprliliignWFIguiF>. St.Bdi. 

A TREATISE on (he CUL- 
TUKE.ottheVlNE, witb new Hlnu on 
Uk ronoillon orViiKvinLii Id Engltpd. 
Alu, a TuATKi on the CubTDu of till 
PlHI-ArFi.1, and Ihe UanageiDfat Df tbe 
Hol-HouH. Bt WlM-ltH Sl-BBCm.!. 
1 VoL 8lD. Sd Eifit. with Plus. 181. Bdi. 

MATERIA INDlCAi or lODie 



MU8COLOQIA BRITAN- 
NICA I conulnhiB tfac Mohh of Omt 

Angrd ind deaciibedj wlA Plttea tlliu.. 
mtln of (he Cbwter of the Oenerm and 

Spedei. BtWilliaiiJiciidii Hoobhk, 

M.D. U.R.i.i. ud P.L.S. IdSto. with 
Pluri.-^iorlr readji. 

Tbe ENGLISH FLORA. Bt 

SllJun E. Sum, Prnldlnt of tlia 



A Grammar of Botany. Svo. 

i Edit with PI.IM, miitMlningW? Fl- 
iitn of Fluta, tic. 13t. pliin ; or co. 
inred ImpieHloni, IJ. III. MBdi. 

An Introdnclion to the Study 



Compen 
nine. 4i1i E 



Bojed by thi 



AlHUI^.U U.Bjt.S.'UKoTthcHeU 
cilSUiffDrSDUthemlai^. Svoli.Sro. 



Ihi CUL. 
Hdhod of 



a,YJi.a.md7.ajt.li 



MISCELLANEOUS.' 



A TREATISE on tbe STEAM 

KTlpeln. '- Bt iOBH Faubt, jnn. En. 

Tbe WORKS of the Iile MAT- 
THEW BAILLIK, M.D.j to vnlchli 



The A RT of FRENCH COOK- 
ERV. ByA. B. B«AUiiiLiM«,BeiU 
[(Mur.FuD. 2a Edit. IXmo. 7t.Bi 
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